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OP RS RT RD SA FUNCT

K 2-1 CPU #5448 =

Horpr
op 6 7 AT
RS 5 [ YR ER A A A7 A
RT 507 HAR G/ D Bl 5 A7 248 Bk 2 1
Immediate 16 o 37 R %
Target 26 Fr ki H bRl
RD 5 {7 H A ERAE 25 A7 45 1K
SA SRR AVEDA A
FUNCT 6 o D et

2.1 MIPS64 BB SFF

MR Ts A IhRE, MIPS64 $54- 114 i~ JL4.:

HRREAERAT
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¢ YRS

¢+ BHIERES

¢ HBRS

+ HeERs

o UibEERS

NI H b GS464 AbFE B A T MIPS64 354
2115758 S

MIPS 1A & 45 8% 1] load/store 2844 . B ia A AE 2 A7 2% FdkAT, R UifEdaAnrnt &
AE R AT VI ) o ViAF R A8 SR o A e S . 5. AEXSSUIAE R T Ui
e a8

*£ 2-1 CPU$r4&%: Vifife 4

LB i MIPS32
LBU B 71 MIPS32
LH B2y MIPS32
LHU W T MIPS32
LW B MIPS32
LWU TR 5 MIPS32
LWL B2l MIPS32
LWR G aREil MIPS32
LD W MIPS64
LDL L 22 3 MIPS64
LDR A MIPS64
LL B & A Hh i MIPS32
LLD bR 75 A 0 - i MIPS64
SB TEFA MIPS32
SH prRass MIPS32
SW paass MIPS32
SWL b b MIPS32
SWR EFAH MIPS32
5
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SD TE T MIPS64
SDL TR T 223 MIPS64
SDR AERTFA MIPS64
5C WA T AT MIPS32
SCD W RS N AR MIPS64

2.123c8iES

IR AR AR IR AL, SREMERESESRAE . BRMESEET
AR R (R, BARBAe AU R IR AE A28 hD AL RIS i (-2,

Ferp— M ERAEEC A 16 LA RIED

X 2-2 CPU $824E: B AR¥BS (ALU LHPZED

ADDI pITRYAEIE MIPS32
DADDI pIRYESVANIE MIPS64
ADDIU INTERF 5L %L MIPS32
DADDIU IRy EVAHIE i MIPS64
SLTI AINT AR E MIPS32
SLTTU B = N VA 1§ A ¥ MIPS32
ANDI SR MIPS32
ORI YRR MIPS32
XORT AR R MIPS32
LUI A7 R MIPS32
# 2-3 CPURAME: HAIES G#HAEED
OpCode Description MIPS ISA
ADD n MIPS32
DADD BN MIPS64
ADDU ToAE 5 MTPS32
DADDU TCFF T AT MIPS64
SUB W MIPS32
6
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DSUB PG MIPS64
SUBU R =21 MIPS32
DSUBU TEFFT BT MIPS64
SLT NTRE MIPS32
SLTU TSN T E MIPS32
AND 5 MIPS32
OR 1% MIPS32
XOR L MIPS32
NOR 2k MIPS32

XK 2-4 CPUHRAHE: HARS 2 81F4D

OpCode Description MIPS ISA
CLO THR 1AM MIPS32

DCLO WERTG 1AM MIPS64

CLZ TR 0 MK MIPS32

DCLZ BFHTS 0 AN MIPS64

WSBH AR MIPS32 R2
DSHD AT MIPS64 R2
SEB TSR MIPS32 R2
SEH PP YR MIPS32 R2
INS g MIPS32 R2
EXT A3 MIPS32 R2
DINS PIE AN MIPS64 R2
DINSM PIEZVEGTN MIPS64 R2
DINSU PIES VAN MIPS64 R2
DEXT BT HEEL MIPS64 R2
DEXTM WA AREL MIPS64 R2
DEXTU RUFRL L MIPS64 R2

* 2-5 CPU 4544 FRIEAIRIEIES

MUL e R F w172 MIPS32
MULT e MIPS32
FHPHEAETRLE
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DMULT RIS MIPS64
MULTU A5 e MIPS32
DMULTU T 5 T Te MIPS64
MADD Fm MIPS32
MADDU PR I MIPS32
MSUB ek MIPS32
MSUBU TeAs5 e MIPS32
DIV %3 MIPS32
DDIV PGS MIPS64
DIVU T 5B MIPS32
DDIVU TAF T T B MIPS64
MFHI M hi AR A A MIPS32
MTHI M 25 A7 A A7 R hi 577 2 MIPS32
MFLO M Lo B A I ER T H 55 A7 2% MIPS32
MTLO NI H 2 AE B AFHR Lo T 1728 MIPS32
% 2-6 CPU4RA%E: BAriES
OpCode Description MIPS ISA
SLL WA MIPS32
SRL BHER MIPS32
SRA BARLH MIPS32
SLLV CIE P =Yy MIPS32
SRLV AT MIPS32
SRAV AR EARL MIPS32
ROTR TEIRER MIPS32 R2
ROTRV AR A MIPS32 R2
DSLL PSR Yoy 7 MIPS64
DSRL MR MIPS64
DSRA WP HARAF MIPS64
DSLLV LB E S iy 2 MIPS64
DSRLV AR TR R MIPS64
DSRAV AR R HARLG MIPS64
DSLL32 W A +32 MIPS64
ERHuEATRAE
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DSRL32 BT AT R +32 MIPS64
DSRA32 W HEARAT R +32 MIPS64
DROTR BFIERATF MIPS64 R2
DROTR32 WFIEFRAT FE+32 MIPS64 R2
DROTRV M-I PRI A MIPS64 R2

2.1.3 PaEFN N XI55

B M) SEHR T U RE P R I, A045 LR DY AR,

¢ PC I &M

s PC J&ABkEE

v AL B

o IRERH

MIPS & b, Prfi e i Ja il B BR— SR S IR M

B A
Ao

Likely e F2 454 I EIRAS K AR

BRI IAT, JF Likely HB e EiB TR B RIAT . R 152 R B sk
BRIARAAAE SR 3L T2 Arakh, AR EE 31 5 A Ar d Wk R e DA e T L A3z (]

* 2-7TCPU 744k BRECAI ) SCHR4

Opcode Description MIPS ISA
J Bk MIPS32
JAL RANIEA§lE bR MIPS32
JR Bl 3 25 A7 A i 10 (R i 4 MIPS32
JR.HB B B 25 A i 10 (R 44 MIPS32 R2
JALR T AF A R A MIPS32
JALR.HB AR R MIPS32 R2
BEQ ARAE N B MIPS32
BNE AN D ke MIPS32
BLEZ NTEET 0 Bk MIPS32
BGTZ KT 0 Bhi% MIPS32
BLTZ /NT 0 BkEL MIPS32
BGEZ KT EEET 0 Bk MIPS32
BLTZAL ANT 0 IR MIPS32
9
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BGEZAL KT EEET 0 WHERE MIPS32
BEQL AHEE I Likely Bk MIPS32
BNEL ANEEN Likely Bbi% MIPS32
BLEZL /NFEREET 0 ) Likely Bk#% MIPS32
BGTZL KT 0 ) Likely Bk MIPS32
BLTZL /N0 M Likely Bk MIPS32
BGEZL KF8%T 0 W Likely B MIPS32
BLTZALL /T 0 U] Likely i it e MIPS32
BGEZALL KFER&T 0 W Likely ¥ /i f MIPS32

2.1.4 thibIBgE5 %S

PP 58 M AL LGS N FR I B AT o e GSA64 AbFEAZAT ML PSS : 0 5 )
AEFRES (CRGUALPLER) 1 SHUMEBLES (77 AU EEES) .
0 SHMAEPEE: (CPO) JHiL CPO YA 7 s A B A AF AAL B . IXLEHR414ER 2-8

1 SAEEES (CPL) R EHNF MMy RIS . XSRS HR AT s AT (7 s
HEEE. 2B 7 B AKX LA EE RS 1 iR T RS, BRIRIREIGI TR, KXt aEAdR
A AT VEAN AR .

K 2-8CPU 5 4-4:: CPO$Rr4

OpCode Description MIPS ISA
DMFCO M CPO 25 £7-35 BT MIPS32
DMTCO 11 CPO FF 4748 B XU MIPS32
MFCO M CPO 247451 MIPS32
MTCO 11 CPO HAFds S MIPS32
TLBR BEGI TLB I MIPS32
TLBWI HEGIH TLB I MIPS32
TLBWR EREHLIK TLB I3 MIPS32
TLBP 75 TLB 48 R IL AT MIPS32
CACHE Cache #:1E MIPS32
ERET i AR (] MIPS32
10
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DI 25\ Frp i MIPS32 R2
El S MIPS32 R2

2.

15 HEHRS

MIPS64 ', ER T RIS ER4R 2 ANEA T 254, IR 29 2K 2-12:

* 2-9CPU $5 44 Frkia4

OpCode Description MIPS ISA
SYSCALL RYHA MIPS32
BREAK Wy 25t MIPS32
SYNC EEZ MIPS32
SYNCI [P 4 24y MIPS32 R2

* 2-10CPU $544: mHie4

ocoos s 1A

TGE RTEAETRA MIPS32
TGEU TS HRN T EEE T A MIPS32
TLT INTIEN MIPS32
TLTU LA FGHN T A MIPS32
TEQ LT A MIPS32
TNE TEGA MIPS32
TGEI N RS BRVAE PN MIPS32
TGEIU PN S S RERVANIE i {EVN MIPS32
TLTI S RALIE-TEYN MIPS32
TLTIU AR W R=RVALIE (PN MIPS32
TEQI VAL (YN MIPS32
TNEI ANEF LRI MIPS32
* 2-11 CPU 4544 S BahiE4
OpCode Description MIPS ISA
MOVF FARE ) A IF AR MIPS32
MOVN FA R I AR O MIPS32
11
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MOVT SR B U AT R MIPS32
MOovZ AR M FAFas R 0 MIPS32
#* 2-12 CPU 544 e (T #H1E)
OpCode Description MIPS ISA
PREF TR 4 MIPS32
PREFX THELR 2 MIPS32
NOP TR MIPS32
SSNOP BB SN AR MIPS32

plh GS464 AbBHARIZXT MIPS FR 4R AL BE &8 2 $09 1T T A L. $ATIXLEIRA
I SR P AL PRS2 W], b i ORI ZOR B AL B2 1 R 1

22 RYHEXELTIR

Vs GS464 AbHEZRAZ 6T MIPS64 R2 54 #81F T ~CHF . AHN 8 55 sEIUA G 145 4

fETHEE N, WK 2-13

% 2-13 FIUAHFRS

OpCode Description GS464 Impl

PREF TRHLTR 4 ZSAE, FRECTI R Load B 0 5 25 /7% 2L

PREFX TG4 ZHeAME, U@ Load 3 0 5 Z A7 8l

SSNOP BRI AR GSA464 SIL T T AT AR KA (K BE A L
A, 7] NOP

EHB Br B PAAT ARG GS464 SEUL T FT A A AR (A4 LA
FHAE, [ NOP

WAIT BEAZEARRES A

RDPGPR B3 SRareat GS464 WA LUK 1A fr s, BT W A7 4

WRPGPR Y A RoRta GSA464 AT IS T35 474%, 5 1l A A7 4

23 RIS

12

et GS464 ALFLERAE MIPS64 452 4R FALA L4 i S L8 N ] ML REXT R - 4 AT T
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Jig, EEALSE.
o M UIRS
o PUFUAEIR S

o RHPRERRIRR S

x 2-14 ¥ REUIFES

orcooe s 154

gsLDX i it B B - GS464
gsLDXC1 TR OB GS464
gsLWX RS I GS464
gsLWXC1 i m AL I GS464
gsSDX A% A7 X0 GS464
gsSDXC1 T A LT GS464
gsSWX WA GS464
gsSWXC1 WA T GS464
gsLQ EVLES GS464
gsSQ realies GS464

* 2-15 ¥R

Ocoos s 154

gSMULT Tt GODSON2
gsDMULT Tt WU e GODSON2
gsSMULTU T B TCAT 5 T GODSON?2
gsDMULTU ALY KR DI S GODSON2
gsDIV et Bk GODSON2
gsDDIV TR B GODSON2
gsDIVU T TR B GODSON2
gsDDIVU Je S TEAT 5 AT GODSON?2
gsMOD Tt R AR GODSON2
gsDMOD T BT SR AR GODSON?2
gsMODU e TS R A GODSON2
gsDMODU T B TCRF 5 A7 SR AR GODSON2
13
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3 CPO &=l Z 1725

AR ML B %S 0 (Coprocessor 0, ik CPO) (KA, T8N 246 CPO )% 1748
SESCUA KRS 3 S AP SEIL) CPO $54>. CPO 254721 T Fasthil A T 38 Ry IR A 25028 -
AEFE B IR MRS . X LB A7 943 i MFCO/DMFCO 54K ik # i@ ik MTCO/ DMTCO 54
K. CPO Zfeastiik 3-1 i,

MR AIBAT AL OB BRSP4 (Status ZFA78%) TS 28 £ (CUO) #:ik
B, ATLMER CPO 484 . I, AT CPO #5447/ A=W kb B g A vl F 1 41

% 3-1CP0 Zifese

0 0 Index G Ay, TR E F B S () TLB 2RI
1 0 Random T TLB Bty BEHL T B

TLB TG =350 23 o I kg 0 1) Py 2% ( 2 2
2 0 EntryLoO

L/BNIRED)

TLB F TR Y= 43 Hp % 737 1 0L 1) P 2% (B2
3 0 EntryLol

YRS
4 0 Context 32 fir T HEAEF A ) AL R REAU U e (PTED
5 0 Page Mask BE TLB JUR/NMIHER
5 1 Page Grain B R 77 S HF R m M

[ e LR TLB RIUEH  GRAH T BN 1)
6 0 Wired

i3 TLB %150
7 0 Hwrena W27 AE R A e
8 0 BadVaddr 18 IR M
9 0 Count MR
10 0 EntryHi TLB LT[ & -38 7 WA (TS ASID)
11 0 Compare TR LL R
12 0 Status AL BE IR T A7 A
12 1 IntCtl T 70 W i A A
12 2 SRsCtl ST A AR LA A A
13 0 Cause =3 it/ CUILANIR Y|
14 0 EPC BN T o s

14
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15 0 PRid AbBRAHAEAT A KR S

15 1 EBase A1) b e e e

16 0 Config W 27 A7

16 1 Configl B A A7 1

16 2 Config2 T B2 A7 25 2

16 3 Config3 W A A7 3

17 0 LLAddr R A A7 L

18 PR

19 PR

20 0 Xcontext 64 7 T HERET A7 ) AZ B REU U R (PTED
21 PR

22 0 Diagnose ffifE/A%E ] BTB,RAS LUK ITLB %
23 0 Debug EJTAG i £7-8%

24 0 DEPC EJTAG I AME 7 i Hds

25 0/1/2/3 PerfCnt PEREVH RS

26 0 ErrCtl Parity/ECC 4 2 il FoAR A

27 0 CacheErr Cache ECC #36 # il SR 7

28 0 TagLo CACHE TAG #i fr- 2% M1 4
28 1 Datalo FHT-F1 cache Hiis BA T A8 B FIE Wi
29 0 TagHi CACHE TAG A7 28 I3 4y
29 1 DataHi FHT-F1 cache Hiis BAFI A8 B F1E Wi
30 0 ErrorEPC R AME T VT B

31 0 DESAVE #1745, JHT Debug 5 kb #1

3.1 Index &F7F&E (0, 0)

Index Z¥ A7 44N 32 [ B/ B I fia%, e /NI REH RS TLB (IR, %
728 B = R 78 TLB #RIM(TLBP)¥5 2 H AT & 5 1T
Index 217 2% HIMETE 75 TLB #(TLBR)M TLB ‘R 515 (TLBWIIEA#:4E ) TLB £ .

3-1 %7K Index A28, £ 3-2 Hik T Index 271728 KR4 X,

15
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31 30 6 5 0
P 0 Index
1 25 6

3-1 Index ¥ 177%

# 3-2 Index A A7 As -k

. ik
P TR KM. b TLB #RIEE 4 (TLBP) AT TN & 1
Index fa7r TLB 454 M TLB K5I S #AEN TLB RINM K5 IME
0 TRE . WAHZ 0B, BN 0,

3.2 Random &F7F&E (1, 0)

Random Zifras e ik arfeas, Ha AR S TLB IR, T %4,
AR Lo [N, PR — A ERAM—A TR Z MR8, B RRAR:

o [IUETIRMAEERS LN TLB 1%k (B! Wired Z 1725128,

o [HVETHATLB MBI 1 (e Kh 64-1),

Random {7 asfi7n s i TLB BENLS Hir S #R4F ) TLB . MIXASH AR, ottt
WA (XA AL TR, LAIGE AL B RS AH N R B 15 1A

0 T fEAGINR, Random FF A7 asfE RGFEINE R 5. Si4h, 4 Wired ZF /28845 5 I,
AR B E R A

Kl 3-2 %K Random ZifrasitkaX, Tk 3-3 #fiik Random 7 774§ 4501 75 o

31 6 5 0

0 Random

26 6

3-2 Random 27 f£ %%

% 3-3 Random 2717 % & 45,

16
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Random BEHL TLB &5 MH
0 fRE . 2id% 0 5N, EHTIR[E 0.

3.3 EntryLo0 (2, 0) LAK EntryLol (3, 0) & 158

EntryLo %5 7 #% GL3E P N A0 [ A% X 1 27 A7 4% «

® EntryLo0 T k& it

® EntryLol f T-# M it

EntryLoO 1 EntryLol ZFf7#s#liie nl /5 T frds. APIT TLB BLHIS AR, &A1

i ELAE TLB P &7 45 sU M 05 (PEND . ] 3-3 F/RiX B35 17 dn Il A% e

63 42 41 6 5 3 2 1 0
0 PFN C D |V |G
22 36 3 1 1 1

& 3-3 EntryLo0 f1 EntryLol %77 %%
EntryLoO 1 EntryLol 75785 ¥) PFN & 48 (il (1) s 36 A7 (47: 12) .

% 3-4 EntryLo 27 f7aet

= it

PFN TS, Y EH R A

C TLB 5[ty Cache — &t/ .

D WERL. BRI VR, U AR, Wt R rT B Y. SERR RiX-— ARk
AR Sy 9 1 O S S S AR ]

\Y AT %A B E I, B TLB RIEA AL, &N E—4 TLBL 5t
TLBS #il4h.

G AR, 24 EntryLo0 1 EntryLol H (1) G A AR B E Jy 1 i, AbFREKAE TLB
IS 2% ASID,

0 RE . WAEZ 0 BN, BRME 0,

TEA TLB £3irh LA — N4 JRifr, 78 TLB H#4E i A4 EntryLoO[0]#1 EntryLol1[0]
(EEREPANS

17
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3.4 Context (4, 0)

Context & {742 MG A4, USRI ICRP R TR 2R
TERGEAR G, A7k SOk 209 Bt Bk (R 4 4

2 TLB BIANRERT, CPU KRN RAL M IR P INEE TLB. — sl I, #R1ER
GiAEH] Context 27 7 s -1k TUR P 41 BTG Context 27 /7 4% R il BadVAddr 27 745 H 1)
PR, FE %G B PR T8 A TLB i SME BERE 7 A BRI E S

Kl 3-4 W7n T Context # {7 kg3 & 3-5 #iid T B F 30 A7 3 7B

63 23 22 4 3 0

P EBase BadVPN2 0

41 19 4

3-4 Context 27 17-7%

X 3-5 Context 27 77 2435k

BadVPN2 2 TLB G IX A B S o o8 Bl AN REHEAT A R0 45 (1) A ik 1) 2
F(VPN),

PTEBase X —FBRFIERGEM MRS FB . ZFBE NNEAVHRIERZK Context
A — AR 1) A P 2 B ORISR

0 TR 2% 0 5N, IR 0.

19 47y BadVPN2 7B & 53 TLB #l4h1 e il i) 31:13 47 55 12 A gekBR 2 Aoy
AN TLB TR B AN AR IO o BT AN 4K SRR, iR U] DL
Sk PTE Ry 8 75 K Higxt 414Uk ik . b+ H e RSF 5T PTE, 8RBt o A
{H AT LA = A AE i

3.5 PageMask & 7Fg (5, 0)

PageMask 77 77 & N W 325 27 A4, /'S TLB BB s & — AN LR,
FABEA TLB RINBCEAF M VUK, Wik 3-6. %7 7 kL& 3-5.

TLB B SHAF %A A7 eV E o — MR H s S ATl Sk B ey, TLB rhoxh
T PageMask 27 17-%% (11 M N A7 5 75 g ML BEAY. 24:13 B b A 1 Ao 24 MASK S5 R AN 2

18
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% 3-6 TUNAERS, TLB IMHAE ke Lo 0O IR, 4% 0 5N, #EHR[E 0.

31 25 24 13 12 0

0 Mask 0

7 12 13

K 3-5 PageMask 7 f7- 2%

% 3-6 ARTUA/NEHER (Mask) {4

4Kbytes 0 0 0 0 0 0 0 0 0 0 0 0
16 Kbytes 0 0 0 0 0 0 0 0 0 0 1 1
64 Kbytes 0 0 0 0 0 0 0 0 1 1 1 1
256 Khytes 0 0 0 0 0 0 1 1 1 1 1 1
1 Mbytes 0 0 0 0 1 1 1 1 1 1 1 1
4 Mbytes 0 0 1 1 1 1 1 1 1 1 1 1
16M bytes 1 1 1 1 1 1 1 1 1 1 1 1

3.6 PageGrain ZH1FEsE (5, 1)

PageGrain 27 /225 & i1 5 [ 254728, Joils 3 5 1@ LT XA A7 25155 29 f7: ELPA
(Enable Large Physical Adress), JAHIAI{#E 0.
™ ELPA=1 i), Jiith 3 %532 HF 48 [ #ihhl; >4 ELPA=0 W, Jiits 3 5 M3 HF 40 114
BEER 111 8
RETS 5 ELPA ALK # T Config3 A /7 #% 1) LPA 15 . 24 Config3 %] LPA 17} 0 I, PageGrain

(¥ ELPA A7 45 E 00 A A7 2 A% XU &] 3-6, A7 L& 3-7.

31 30 29 28 0

0 ELPA 0

2 1 29

3-6 PageGrain %178
% 3-7 PageGrain 277 feii
19
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ELPA AR EAN, Ros e SRR B L
0 PRER . g% 0 5N, BERHR[E] 0,

3.7Wired 7528 (6, 0)

Wired #Ff7 it AN B SN AAS, XA IEIRE T TLB Hh il KI5 Bb LR
TZ IR FERE, i 3-7 Pizs. Wired RIUERER) . ANTTEFHIRIN, XS8RI N 2
N TLB SR E S BRI A A T LA e

TLB
63

A

BE AT ]
Wired 75 772§

" di

A -
[i] 532 T 3 ] \
T O——— BHMLE

\ 4

Kl 3-7 Wired 77 f7-#% FL B
Wired HAFafE RS RAINE 0. HiZH -4 FIN, Random 2747 ##{i 2 & ERR{E
(ZHRETI) Random ZFF£4%) ©

3-8 X7k Wired w7 awiital; & 3-8 ik 1 ixar A7 as 3o

31 6 5 0

0 Wired

26 6

3-8 Wired 27 17 4%

F* 3-8 Wired 77481

20
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Wired TLB [ 2 R 5 5t
0 PREH . AZEE 0 N, BERFIRIA] O,

3.8 HWREna ZE1FzE (7, 0)

HWREna % {88 /& — /Nl 35 S AEes, s 3 5 HUE X T IXADF A1 Mask &%, FT
FonTE4 RDHWR [T 27 /728 . O S8, 4% 0 BN, BEhFik[A 0.
3-9 7~k 7 HWREna 2782 iks s 38 3-9 HIR 1 Mask S5 FI AT 25 15 B2 fr) h) W

31 4 3 0

0 Mask

28 4

& 3-9 HWREna 27 {758

* 3-9 Mask AT {25 A7 25 IR0 9% &R

T TR
CPUnum 0 0 0 1
SYNCI_Step 0 0 1 0
CcC 0 1 0 0
CCRes 1 0 0 0

3.9 BadVAddr & 7522 (8, 0)

R REHIE P A7 4% (BadVAddr) J&— N HELA A7y, Bk T iRdh K2 TLB 5
HERSE AN R R I o R AR R B AE, NMI BR Cache 424514k, BadVAddr 2777 234
—EARFEAA AT WA A7 St A LI

Kl 3-10 {7 T 1R M Hb ik 27 A2 A% X
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63 0

BadVAddr

64

& 3-10 BadVAddr % 1728

3.10 Count FH1F2E (9, 0) LA K Compare & 7Fss (11, 0)

Count 737+ Fl1 Compare 75 /7 #5452 32 A7 35 75 4785 o

Count 7wV A —ANSEIN R I 45 AR, BERASIN BRI 1.

Compare 27 f7 JHRAEAF 2 I Z0 L B — S TP IR, 2 AF s BN —AME, I HANT s
15 Count A7 & P EEE . — FUIXMAMEAMAE, ARk, Cause 27 A7+ HLIH
TR IP[7]# ¥ . 24 Compare %7 7 #s ¢ FHX S I Cause ZF /728 ) TI AL A #E % .

3-11 /R T Count A7 ias . Kl 3-12 /x T Compare 25 {775 1% =,

31
0
Count
32
3-11 Count 717 4%
31 0
Compare
32

& 3-12 Compare 21 /744
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3.11 EntryHi &H1Fs£ (10, 0)

EntryHi 27 £ 2% FH T TLB S5 I A£J8 TLB R I mf o
EntryHi 7517 #% 1] LA TLB Probe, TLB Write Random, TLB Write Indexed, 1 TLB Read
Indexed 54 Vi I .

Kl 3-13 FoR EntryHi 728 % .

R 310 KR EntryHi 75735 1135

63 62 61 48 47 13 12 8 7 O

R 0 VPN2 0 ASID

2 14 35 5

Kl 3-13 EntryHi & 1ra%

K 3-10 EntryHi 73474315k

B gy
VPN2 HE DSR2 (B EI0) ;R b e
ASID Huhb bR A 8 AL AT TR AR TLB: X TAHIFI

HEUS, REASEERE AR HADEREAT AN (R (O WS

R Xifr. (00->H 7, 01->BZH /", 11->#.0) H-TILAC vAddres...62

0 PR . 2% 0 BN, EIIR[H] 0.

VPN2 33885 64 A7 ML hE ) 61:13 47,
24—/~ TLB Refill, TLB Invalid, 5% TLB Modified #7l4h & 45, A UEEE TLB 10 (1)

REHHE T RIS (VPN2) I ASID #5431 EntryHi %4755

3.12 Status H7FsL (12, 0)

Status % fF#4%(SR) & MEEH 7, EOHRMEREL, Pl ARSI E T
N HAIERRE T L ) Status A Ay TBG B 3-14 B TR SR, S
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R . e A

® 8 AP BT BRI (IM)BAE ) 8 ASTh T A PRI e . ITE B A e < T 6 BB A
7E Status 75 7 4 (117117 B MR Cause 25 7 3 (10 75 5 dalbH 17 PR (2448 I 1248 AL S 201
ik, WiZ% Cause A7l E (IP) 5.

® A AbERES AT AT (CUD Bkl 4 ASTTHER AL EE B2 0 WT HIE . AN CU0 fif
W ¥R, EA AR CPO S T T .

Status FFFFast& R

K 3-14 TR T Status Arfras Ik, R 3-11 fifiid T Status 7 47 & 113K

31 282726 25 2423 22 21 20 19 181615 8 7 6 5 4 2 1 0
cu Jo|rrR| o [px|BEV]| O |SRINMI] 0 |IM7-IMO [KX]|SX|UX|KSU|ERL | EXL | IE
(cu3:cu0)
4 11 2 1 1 1 1 1 2 8 1 1 1 1 1 1
P 3-14 Status 71743
# 3-11 Status 77 {7tk
R ik
cu Pt 4 AN FRAR ST AT IR . AR CUO ST BEE, 7E AR CPO B n]
1- AT
0- AFTH
CU By 418 /& 0011
0 PRBE . DAHE 0 BN, BR[O,
FR AU RE PRI AU AR RS S
0-16 Marfrs
1-32 P17
PX FEREF SRR 1K 64 ArdE GLRBERR Y 64 A7 EAE L TAERE
1- ffife
0— ARAffe (UL P BT 64 A7 #RE 27 v AR ZEHIWT UX A1)
24
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BEV

PG 51 B O 1 ik
0— IEH

1- A5l

SR

1R AT AN R A

NMI

KT NMIE IS TERE, BAEAREXAIH 0 54 1

B PR AN AR TR T A e . LSRR A RE, K SRV e

71N} Cause 75 77 a5 1) W 7 pending T BEAH B 1 A7 4% B A7 o

KSU

01 )

00 &

KX

1— 1§ifiE 64 17 Kernel Btijia); i XTLB Refill 1] .

0— ARfEiil 64 A7) Kernel B; 1 TLB Refill i+

SX

1 - {§ifE 64 {2 Supervisor Beijjil; Al XTLB Refill [ .

0— ANHETIA) 64 17 (1) Supervisor B; 13 1] TLB Refill [

UXx

1 ffifig 64 {7 User BtijiIa; T XTLB Refill [ =,

0— AREViIAl 64 A71%) User Bt i TLB Refill 1]+

ERL

RS, MRAERAL, BWAFEAL, NMI L Cache 4 1% A EE 4545 5 E AT
0 . IEH

1 R

EXL

ISR o — AR HEAL, BAFE AL Cache F5 185 R INEI AR =L, AbHZASBCE

AL

AL e .
0 . ZERIPTAT b

1 AEREPTAT H kT
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Status & RS AT HPRA

N IfAA Status ZF AR R TBRCE ARV RS Ak
o fFRE: CURFALLT AR, TPk AE
m IE=1H
= EXL=0H
= ERL=0.
WIB R IX LS, IM A7 & Fe i
o BRI HMFRAALTIFREM . AR RN TR R I
m Y KSU=10, EXL=0 I ERL =0 i} LbFE &% 4b T30 1 88T
m 2 KSU =01, EXL=0 1 ERL = 0 I AP s 4bTHBZH 7 AT
m 4 KSU=00,0r EXL=15# ERL=1HAbEEA T WRZESRIT.
® PUHUEAE RV YA IR AACAE PRI, R BV ) ) s ]
o ELF P MRV A HE AR AE A R G PR, AT LAY ) A
FH = k=5 a)
o R HuHEZE VA AD PR AR AEIX SRR N HRT LA 1) P kA )
Status RS E AL

SATHS, Status 73 47-#% FE /& 0x30c000e4 .

3.13 IntCt| FHEE (12, 1)

IntCtl A7 a2 AT LA S 1) 32 A7 35 A7 d . B HI Release2 /R Ry 7 i . b
3G SEHL T . A IntCtl FFA7EAR I VS SRR B ) S TR AR ) B ] 1 A
a5, St 1 0 BOORE, AZ0dE 0 BN, BRI 0. Horp 31:26 A7 ARG I B A
Performance Counter 11§73 H HW5.

3-15 /R T IntCtl ZifEas ks =, £ 3-12 $iiR 7 VS 85 [ & 23 [m KN C & .

31 26 25 10 9 5 4
1 0 S 0
6 16 5 5
26
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K& 3-15 IntCtl 27 {758

R 3-12 VS R G L fi 23 [A]X Y 9% R

Gk %3 E (16 ) A E (10 B
0x00 0x000 0

0x01 0x020 32

0x02 0x040 64

0x04 0x080 128

0x08 0x100 256

0x10 0x200 512

3.14 SRSCt| HFE=E (12, 2)

SRSCHl ZifEas &N 32 AT S 21788 . B A B T I A Eesdl. Tt
35 —YLEA AR, WHE A, IUBHESARNE FhBEHEAHRAL, T
i 3 5 ) SRSCH 75 A7 2% N sEL B AMak:  ESS 1 PSS,

K 3-16 7~ T SRSCHl A A7F e, & 3-13 ik T SRSCtl ZF A7 2% 13k

31 15 12 1110 9 6 5 0

16

0 ESS 0 PSS 0

16 4 4 6

3-16 SRSCtl 27 fE#s

% 3-13 SRSCtl i {723 (115,

e} iR
ESS TN T A, A 3 5H RN 0
PSS W— M mdl. s 3 5 HAEN 0
0 TR WAHZ 05N, BiriRME 0,
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3.15 Cause & 7F=% (13, 0)

32 (LA ATIE'E Cause A5 A7 asdiiid it — Mo A R AE I IR A
K 3-17 Bon TIX— e 28 ik, £ 3-14 #5R T Cause Zifraefiilk., —A 5 frfsl4h
iy (ExcCode) fiH TRz —, Wik 3-15 Fw.

31 30 29 28 27

26

25 24 23 22

16 15

8

7

6

2

1

BD

Tl

CE

DC

PCI

0

v

0

IP7-1PO

Exc Code

1

1

1

2

1

7

8

5

BD

& 3-17 Cause & fF#s

% 3-14 Cause ZF {7441
3
it J5 SR H 91 A1 2 T 7 53 AT IS At
1— T A

0—IE%

TI

IR b A
0—BATIN b iy

1— 7 I i) o S5 A 2

CE

2 E U RE BEES AN AT B A1 I B AR BRSBTS

DC

ST A2 2%
0— 807 1228 vl

1=t e s

PCI

PEREVH B h TR s
0— BATTERETH KLl P 1T

1—A RV s P b A 2

RRVE YN
O— 1 F 18 4 4 1] = (0x180)

1— i PR A Wi ) 12 (0x200)
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IP Fe SRR b T o AL A R P RS . IPO~IPL B, W AR R
&k
1— &5 £F

O— &AW

ExcCode Bl sk (WA 3-15)

0 {RE . % 0 5N, iR 0.

% 3-15 Cause Zif7#4) ExcCode 1

BISMRED Mnemonic £
0 Int b
1 Mod TLB & ekfil sk
2 TLBL TLB {5k (sl Mudir4)
3 TLBS TLB B4 (F£fifD
4 AdEL HoHERE A A (R B4
5 AdES LA RSN AR
6 IBE BEETRBIA (RER2)
7 DBE REERGIAN CBEETIH: B
8 Sys B IEA
9 Bp W7 s B A
10 RI TR B 721 51
1 Cpu WAt B AT A 141
12 Ov SEA Wi 5] 51
13 Tr kB 4k
14 - (733
15 FPE EIRIIPAN
16 IS Kt b
17-18 - (3
19 DIB Debug $i5-4il4h
29
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TR R s 3A1000 4R FE3E A P FNt 58—
20 DDBS Debug 17 £ 1 4
21 DDBL Debug & 1 51
22 (23
23 WATCH WATCH il 4h
24—25 3
26 DBP Debug W7 =451l 41
27 DINT Debug 41 4h
28 DSS Debug .25 41
29 TRE
30 CACHERROR cache #4151
31 (23

3.16 Exception Program Counter &H{Fs% (14, 0)

WIAME %A (Exception Program Counter, f&jFx EPC) & — AN/ a7 fEe%, B
191 S Kk B 45 Vi PR AR 2 b AL

RSN, EPC ZFA7- A I A A R —:

® RO EMbE, XL TEBISM BRI, 8

® I SC i B TR CHIRA AL SEINAE T, $RA I {7 4E Cause 7 77 a5 1
WAL PR

) Status 7 74511 EXL ALHEE LI, AbPREE AT EPC #7474

3-18 W~ I EPC P18 kg =K.

63

EPC

64

30

3-18 EPC #Ff£4%

EbLPHEATRAS

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY > TE'; 3A1000 %}E%%FHF%E‘% %:ﬂﬂ‘

3.17 Processor Revision ldentifier (PRID) &F7F2E (15, 0)

PRID Zifras ™ 32 MR Lo fray, A7l T hn g AL EELR A CPO FRAS IH) SE B i
AFEIT ARG B B 3-19 R TiZFAA M R 3-16 fild T iZF 725148,

31 16 15 8 7 0

0 Imp Rev

16 8 8

3-19 Processor Revision Identifier 2717 #%

#* 3-16 PRId ZFfra8i

£ Eiiipy
IMP SRA
REV AT HRA S
0 TRE . WAZH% 0 BN, BRI 0,

PRID ZifrasfRAL (7: 0 A) W MEBATIRAH) 5, s (15: 8) frnl AIfESE
BURAS I 50 . Jeidh 3 %5 SEBUMUA Sy 0x63, EIThiA S 0x03.

WA SR m kA Y X, Hh Y (7: 4 60 A FERRAS, X (3: 040 H/h
AT

JRAS G A A] LU 73— BB AR S A RRCAS , AHANBE DRAIE AL B A% AUAT ] e 8l AR HILAE PRID 75
T8, AIE UL, ANAETRUERR A 5 (0 e 6 AR IR AL B B8 (R A T R IXAN TR, 747 2%
MBI, TR AR PRID 2747 28 h AORRAS S SR bR L 2% .

3.18 EBase ZH{Fs5 (15, 1)

EBase FFfEde N E a4 0%, a4 m R A —A L CPU 5.
MRS DA 241 BEV=0 I5F, i [1] EBase 251725 A9 & 1) & FE dik-
K 3-20 75 T EBase ZFfE8s A%,
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% 3-17 58 T EBase 2FfE 5113 .

31 30 29 12 11 10 9 0
1 0 Exception Base 0 CPUNum
1 18 2 10

Kl 3-20 Ebase 7 f7es

% 3-17 Ebase ZFfEasisg

b ik

1 AL, B 1

0 TREd . Wz 0 5N, IR 0.
Exception Base 55 31 fir 30 ArIkA W Hb 1) Ak ik
CPUNum fEZARGT, MRS

3.19 Config & 1FsE (16, 0)

Config ZFAF a8 LAE T 20 3 AP A 5 FiiC BIEFE I & 3-18 At T IR LEk I,

1 Config 73 f745 IR 31:3 Jrse XMW —SCPt Bk I, (R m il fb e, 1 HAEA R
BRSO, EHRAE Config Z5feasrh, HITHAFHVS ) o HARRC & XL (Config 27 4743 14T 2:0)
LI REWET P EWE 7 L DS TE k| P S =R AL e by D

Config 27 {725 ML & &2 FiLIK . Config 27 {74575 Cache #l /i -2 B M2 BRI 4
6, I H, R AT SRS Cache N iZ BT WAL .

Kl 3-21 F/R T Config #5172tk a; % 3-18 #iid T Config 7 /a3 Config %517
AIWIE A 0x00030932.

31 30 1615 14 13 12 10 9 76 4320
M 0 BE| AT AR MT 0 |V | KO
1 15 4 3 3 1 1 1 3

3-21 Config & f£ds
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% 3-18 Config & fEHsiE

0 fRi . W2 0 5N, EEHIRM 0,
M SEAAEAE configl ZA78%, B 1 RRAEAES
BE L )evEatit]

1- K2

0— R

AT TR R G

0 - MIPS32

1-MIPS64, Hfgvin) 32 A7l B
2—MIPS64, W] LA [n] T kil Bt

3- "HE

AR R RRA
0 — Release 1
1 — Release 2

2-7— frf

MT B A A7 L O
0 JomUf
1— 51 TLB

2-7— {rfH

Vi TRl T5ATFAE L 354 Cache
0- ¥84 Cache ANIERERIM

— $84 Cache 2 ERIM

KO Kseg0 —EPE57% (Cache —E: 5%
2 — Uncached
3 — Cacheable

S

33
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3.20 Configl H7F2E (16, 1)

Configl Zf7gs e 70t 3 S AL FLES (1) cache il & .

Configl A fE21E 4 Config A fE28 (I IN Y 2%, BT N 280 R, (eI [ 8k
Ho

K 3-22 %7~ T Configl 2347 2 HIH& =X

% 3-19 #iiR T Configl 747254k, Configl A /A IWIME K Oxfee37193.

31 30 2524 2221 1918 1615 1312 109 76 5 4 3 2 10
|M|MMU Size-1} IS IL 1A DS DL | DA C2|MD|PC WR| AJEPIF
1 6 3 3 3 3 3 3 1111 111

& 3-22 Configl % 17%%

% 3-19 Configl & £ 34

M R config2 Zf74%, B 1 RBP4
MMU Size-1 TLB R Ik 1
Icache 44 2054
gty | S
0 64
1 128
2 56
IS
3 12
4 1024
5 2048
6 4096
7 R
Icache 440 K/
IL
it | S
34
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0 Jt lcache
1 4 bytes
2 8 bytes
3 16 bytes
4 32 bytes
5 64 bytes
6 128 hytes
7 TR
Icache A1k 7 =C
gt | A X
0 TELHANER
1 2 BEAER
2 3 BAHIR
1A
3 S
4 5 K AHIX
5 6 AR I
6 7 BEAHER
7 8 AR I
Dcache #4141
4 | X
64
1 128
2 256
DS
3 512
4 1024
5 2048
6 4096
7 (731
35
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DL

Dcache 41 K/

i | 5

0 7t Dcache

1 4 bytes

2 8 bytes

3 16 bytes

4 32 bytes

5 64 bytes

6 128 bytes

7 R

DA

Dcache 577 2

it | 4 X

0 LA

1 2 BEAHER

2 3 AR

3 4 AR

4 5 B AHER

5 6 BRI

6 7 BEAHER

7 8 B AHIL

Cc2

2 PP BRES S AT S

0— RS

MD

PC

36
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1—53

("

Watch 27 174 A& 15 S

WR 0— AR5

MIPS16e 427552 F,
CA 0— ARSI

1—53

EJTAG & 75 5L8

EP 0— A5

FP 0— A5

3.21 Config 2 7588 (16, 2)

Config2 A f7as e T Jeds 3 S ALBEZS h — 2 cache ML E .

Config2 A fE21E R, FIA WA LB, (e A8hiE.

K 3-23 £/R T Configl A7 as ks al; £ 3-20 #iid T Config2 474511k, Config2
AR MWIME R 0x80001643.

31 30 28 27 24 23 20 19 16 15 12 11 8 7 4

M TU TS TL TA SU SS SL

1 3 4 4 4 4 4 4

3-23 Config2 % 17 4%

# 3-20 Config2 472345
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M R configd 274748, B 1 RIS
TU =% cache £l ECRAS AL
=% cache IR LH 2L
i |
0 6
1 128
2 256
TS 3 512
4 1024
2048
6 4096
7 8192
8-15 | i
=% cache £F4H K/
g | X
0 ¢ Icache
1 4 bytes
2 8 bytes
TL 3 16 bytes
4 32 bytes
5 64 bytes
6 128 bytes
7 56 bytes
8-15 | fR
=% cache AHBX 73X
il | X
TA
0 FLIRAHIR
1 2 BRAHI
38
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2 3 BEATIR
3 4 BRAER
4 5 BATIK
5 6 BATIL
6 7 ERAER
7 8 BATIK
-15 | fRE
suU —4 cache F | IR AL
SS %% cache £} 415K
gt | E X
0 64
1 128
2 256
3 512
4 1024
5 2048
6 4096
7 8192
8-15 | fiH
SL % cache fF41 K/
Gty |
0 Jt Icache
1 4 bytes
2 8 bytes
3 16 bytes
4 32 bytes
5 64 bytes
6 128 hytes
39
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TR R s 3A1000 4R FE3E A P FNt 58—
7 256 ytes
8-15 | f&H

SA 4% cache AHI 753X
Gl | & X
0 HAAHI
1 2 PR AHIR
2 3 BRAHIK
3 4 AT ER
4 5 B AH I
5 6 R AR
6 7 BRAHIR
7 8 R AHIK
8-15 | fxH

3.22 Config 3 &7F2& (16, 3)

Config3 A fF-astnic T —SE D) B2 I, I W AHE B, 7ESA B3hBcE .
K 3-24 KR T Configl 57 mas; & 3-21 ik T Configl 75 /7 #5113k . Configl
A AR IMI(E 4 0x000000a0-,

31 30 1110 9 8 76 5 4 3 2 10
M 0 DSPP | O |LPA|VEIC|Vint|SP| 0 | MT |SM|TL
1 20 1 1 1 1 11 1 1 1

3-24 Config3 251728

% 3-21 Config3 27 f7- 485

r e

M R
0 .. % 0 5N, ERRIE 0.
40
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DSPP

MIPS DSPASE 215 51231

(1}

0— 5L

1—52H

LPA

KA BRI A5 52 IR
0—ARSEHL

1—5EH

VEIC

A1 FR W P A 1 S

()

Vint

[F] B T A7 S I
0— AR5

1— 523

SP

NI SR A 5

0— K5I

MT

MIPS MTASE 215 S5,

0— AR

("

SM

SmartMIPS ASE 215 5125

0— AR5

(v

1— 53

("

TL

Trace Logic & 755230

0— RS
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3.23 Load Linked Address (LLAddr)ZF7FeE (17, 0)

LLAddr 2712884 64 £ Hi 27 fE4e . LLAAr 251788 H TAE0 i K AE 14 load-linked $&
A HHHE TS PEN, 4 ZhR B Ceret 84 & 40D, LLAAAr ZF 77 ss g 2. fEBILS 3 %5
Wz AL AR R S 3-25 iR

63 48 47 12 11 0

0 PFN 0

16 36 12

K| 3-25 LLAddr ZifEae

3.24 XContext & 1Fs% (20, 0)

LS XContext 5 f7as B8 T — MR EAE RS IR T —MNRIUK IR . kA —
AN TLB BARF,  $AF R G SR Fe 4 A TR I TLB.

XContext ZF 77 a5HT XTLB HIFHALFE, AbFE 64 fribht =S¢ TLB RIM, JHt
BAE RG] BRAE RGN 5 21 B %5 A7 45 1 ) PTEBase 1.

3-26 i/~ T XContext ZF A7 as A%, & 3-22 fiid T XContext 75 A7 2% )4k .

63 41 40 39 38 4 3

PTEBase R BadVPN 0

23 2 35 4

Kl 3-26 XContext 75 17 #

35 {7 f) BadVPN2 B0 &4 51 TLB HIAM A M AL 47 13 fi2, BONH— TLB &
TS ) — AR IO, PTLAER 12 AL R B BRARAEN . 2 0 RN 2 4K A, X —
e ny LB -0k PTE R4 8 45K HARAT AR ik . T HARK GUIIAT PTE K/,
2R M A AR AT AT B A g o

* 3-22 XContext 27 72815k
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e s 3A1000 4R FE3E A P FNt 58—
57 ity

BadVPN2 kA TLB BN AR S AN, AL T SR Jo R ik (0 00 Bk
2.

R IR L ) 63:62 £ .
00= i
01 . HZH,
11 A

0 TREE . WAL 0 BN, BEINIR[M 0,

PTEBase AR, ZEARVHRE RG] XContext A7 73— AN M AE
ZHT TR I a5

3.25 Diagnostic &H1FsE (22, 0)
COARFEBVEEA IR 64 A7 75 A7 a%, B Tt AL BEAS I — 28 oy S BA SRR R A . P
3-27 Diagnostic & f7#% 7~ T Diagnostic 77 /7-#5 1A% X, & 3-23 #11& T Diagnostic &7 17 #%

ARk o

63 8 7 6 5 4 3 2 1 0
0 W-CAC | W-ISS | S-ISS | S-FET | 0| ITLB | BTB | RAS
56 1 1 1 1 1 1 1 1

3-27 Diagnostic 27 f7- 2%

% 3-23 Diagnostic 27 f7- a3,

54 ‘ Eii b

0 TRE . A2 0 BN, BRI 0,
W-CAC I3 wait-cache #5411 B il

W-ISS G wait-issue # A 1K) fi

S-ISS HU7H store-issue A7 (1 B

S-FET i store-fetch 5 4E (11 BR Al
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ITLB AN 1LNES ITLB
BTB 5N 1ES BTB
RAS BN 125 B RAS.

3.26 Debug ZF7F2E (23, 0)

Debug A 788 4> 32 ML I 'S 247 0% . Debug 2547 2405 f5cdle K 2B 16 debug 51 41
s {E debug BE N R A MBS BRI, BRI D Al XA A AR I T debug WU
FILABR P HPIRAS . KA LSNM S8R SSt 3 m] 5, 7Rl debug #2320 Debug 77 474 i
H BB DM A2A1 EJTAGver 5. Jeiths 3 5 ¥ 5B debug BIAME 12 IS AL, Debug
TAEARIIAILARME . 0x02018000.

K 3-28 &7 T Debug Zi /a6, K 3-24 24 Debug 7747 #1455

31 3 29 28 2725 2417 15 14 10 9 87 5 43 2 1 0

26 18 6

DBD|DM|NoDCR|LSNM] 0 |Count M| 0 [EJTAGveriDExcCodelNo St|SSt| 0 |DINT|DIB|DDBS|DDBL|DBp|DSS

11 1 1 2 1 7 3 5 1 121 1 1 1 1 1

3-28 Debug ¥ 174

# 3-24 Debug 75 £ (114K

B Ejiipa
0 TRE . W 0 5N, BRI 0.
DBD FW]_L—2%% debug BISME M R AELEIEBRE T .
0- 3
1- 2
DM TR AL 28 25 40T Debug A
0 — Non-Debug Mode
1 — Debug Mode
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NoDCR

B dseg BUE BA7AE
1- AfEAE

0— fFeE

LSNM

2 dseg BLAFLEIT, 48] loads/stores ] )3l
0-—dseg P

1- RGN

CountDM

HE DM I Count A7) LARIRZS
0 — stopped

1 —runnig

EJTAGver

EJTAG flA
0— hitAs 141 2.0
1- A 25
2— A 26
3- A 3.1

4— PRH

DexcCode

i d5 e — KA Debug BT -1 41 5t R

NoSSt

RIS A5 S FE b v iy
0—
1- AFF

SSt

B i KA
0- AnTH

1- fffE

DINT

A FRAT Debug HHIHI A KA

ik A\ Debug BEXR F 3 %

DiB

BRI AT Debug 454 A il A1k A

kN Debug #EUA ABNEE

DDBS

B F A Debug Hod k1 4h & A

it N\ Debug #EUS H3lE %
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DBp B A Debug W S 1 Az

ik Debug 805 H )il %

DSS HALF AT Debug B W Ah kAR

N Debug #UE HEEE

Debug #7854z sdk, A LE debug #14hak debug #5171 & AR 4 9% 58 B o

3.27 Debug Exception Program Counter Z7Fa% (24, 0)

Debug #l4ME /7 1HE#s (DEPC) s&—A 64 (7 [EL/E T 74, B dEiSME B 45 0 )5
(R gk S Ab P . 2 A7 2% tH PR AT debug f114hak debug AU )81 S0 I 55T .

X REHA 1) debug 414N MUR ) debug 43R (¥1151 51, DEPC A7 a3 A A R IfiZ —:

® R REMhE, XS EMISNY ERLIRA,

® I LA B RS AR AR SCRERAE 74 ZEI {7 DBD f£ Debug %
fae PHCEND L.

3-29 5 7R T DEPC ZF {788 ia% =,

63

DEPC

64

€] 3-29 DEPC Z7f£ %%

3.28 Performance Counter Z1Es% (25, 0/1/2/3)

Joiths 3 S AeBEARE T IUAS (P4 PERE RS, A AT i W 2 CPO 5 A7 AR 24 5
] sel 0, sel 1, sel 2 F sel 3.

Jeiths 3 SAESALIN, hy PerfCnt 27 A7 A A2 25 A7 2 WK A AR 23 70 4 -

PerfCnt, select 0 =0xc0000000

PerfCnt, select 2 =0x40000000

XA T AR IR 3-25 fro, RERP A8 A% Ui &l 3-30 s (Pl s UAH
[A]), 25 A7 ae O REA 2 i3k 3-26 Fn:
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* 3-25 PEAETIHdR sk

PERETT 438 sel Jiiprsi g

0 select 0 A2 0
select 1 RS 0
1 select 2 A 1
select 3 RS 1

BB AOL 64 AL/ E A7y, IF HAEBRR ORI S rT B A A A F 8
FEAS VB ARAT LABRSZ S — P o 4

Pl e f7 4% sel 0

31 30 29 11 10 5 4 3 2 1 O
M w 0 Event IE JU] S| K] EXL
1 1 19 6 1 1 1 1 1

TH R A7 4% sel 0

Event Count

64

3-30 HhRETH AR AR

AR AL (63 1) AR 1 (i st D I, TR — b, Cause 77
fi-s PCUALHE — O 24P, W2 AT BEs i A2 80 . FETHEGsGE s o
Wi 0, TR gk sk, R 3-26 HER VU BRI e L. R 3-27 F

2% 328 Fi T E2s O FITHEES 1 & H O EAE
X 3-26 TEEREA ® X

T ERE AL Count Qualifier(CPO Status & /Z283%)
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M AT — 4l Es

1- 2

0- 17
W T AP 2R B

0 — 32 bits

1 - 64 bits
K KSU =0 (W #%4%30), EXL=0,ERL=0
S KSU =1 (M 8xX), EXL=0, ERL=0
U KSU =2 (3% A 7 #x0), EXL =0, ERL=10
EXL EXL=1,ERL=0

# 3-27 THEER 0 gitk

B =5 Hik
0000 Cycles JE Y
0001 Brbus.valid Vb &=
0010 Jrcount JR 584
0011 Jr31count JR 454 JF HAK rs=31
0100 Imemread.valid& —2J 1-cache 2k
imemread_allow
0101 Rissuebus0.valid Alul #4E 2R
0110 Rissuebus2.valid Mem #A TR
0111 Rissuebus3.valid Falul $4E 2kt
1000 Brbus_bht BHT #ill#4
1001 Mreadreq.valid& AL
Mreadreq_allow
1010 Fxgfull I 5 RS BA il P TR B
1011 Rogfull TEHEPAFIIE I X EL
1100 CpOgfull CPO BAZ3H I VX EL
48
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1101 Exbus.ex & excode=34,35 Tlo IS
1110 Exbus.ex & e
Excode=0
1111 Exbus.ex & s S
Excode=63
* 3-28 TS 1 gt
=TS Ei] i)
0000 Cmtbus?.valid FEATHAE
0001 Brbus.brerr 3 ST
0010 Jrmiss JR T 2R e
0011 Jr31miss JR H rs=31 TR K
0100 Dmemread.valid& —%% D-cache 2k
Dmemread_allow
0101 Rissuebus1.valid Alu2 #AE B R0
0110 Rissuebus4.valid Falu2 #:4E C S
0111 Duncache_valid& Ui ) R ZEAT
Duncache_allow
1000 Brbus_bhtmiss BHT Sl iR
1001 Mwritereq.valid& R4 4
Mwritereq_allow
1010 Ftafull 7 SARER BA S (10 L
1011 Bragfull 5332 AFHE R KB
1100 Exbus.ex & Itlb Ef 2k
Op==0OP_TLBPI
1101 Exbus.ex (B4
1110 Mispec FABHLER K
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1111 CPOfwd_valid CPO BAS 1] i &,

3.29 ECC & 1F25 (26, 0)

s 3 50 MIPS64 bt L ATk 1) 26 5 ErrCtl 254783 H T- ECC &5 .

K 3-31 o~ T DEPC ZAEesntsal. £ 3-29 $iiik T ECC A fras ik

63 8 7 0

0 ECC

58 8

K 3-31 ECC %ifr-s

% 3-29 ECC Zi {748 Mg

0 TRE . WAL 0 BN, LM 0.

ECC AH% Cache fI—AN XTI

3.30 CacheErr E1FsE (27, 0/1)

Tt 3 54 MIPS64 Fruft L A] Jiits 3 51 ECC Ko th i 3L R 52 e, fiAE R A 5k
PEEEE, RO BB A S 30 N BARAELE CacheErr 258 2748, IR W14 h# AT
2 IFAR R,

K 3-32 f7x T CacheErr 27 fE 8% A% =L,

2 3-30 fiikk T CacheErr 2328138, & 3-33 B8 T CacheErrl 271728 frfg =X, &£ 3-31
IR T CacheErrl 254753113,
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63 4 5 2 1 0
0 ECCWay ECCType
58 4 2

| 3-32 CacheErr 271748

% 3-30 CacheErr 2722 ()35

15 ‘%ﬁ

0 TREE . W2 0 5N, B 0,

ECCWay ANF4it{E Cache KRIGHE FIH- L T 47 Cache [¥IA )4
ECCType 00— %54 cache

01— % ¥ cache 4
10— — % cache %t

1 — B B R kil

63 0

ECCAddr

64

[% 3-33 CacheErrl Zi {728

% 3-31 CacheErrl aFf7as i,

ECCAddr PRSI B 1) R

3.31 Taglo (28) #0 TagHi (29) E7FsE

TagLo Ml TagHi 2747 &%/ 32 f0 /5 % A7, T 08474/ — 4 Cache MFRZEFIRA
1§ F CACHE Fl MTCO #5411 Tag %7455 .
Kl 3-34 R TIX 4855 77 4% I % Cache(P-Cache) ¥ 1% . % 3-32 %1t T TagLo
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1 TagHi 25 47 #% TH 81 58 o

TaglLo 73 7%

31 8 7 6 5 4 3 0

PTAG[23: 0] cs SCSETI 0

24 2 2 4

TagHi {74

31 4 3 0

0 PTAG[28: 24]

28 4

3-34 Taglo fl TagHi 75 7£#%(P-Cache)

% 3-32 Cache Tag A7 2515,

i34
PTAG FaE Y B ALY 39:12 4,
Cs &€ Cache HIIRZS .
SCSETI %} B Cache 177E 4 Cache 415 (% Cache %34 0)
0 RE . WA 0 BN, BRI 0.

3.32 DataLo (28, 1)#0 DataHi (29, 1) Z7FsE

DataLo #! DataHi & H5: %5 /7 %%, JH T cache $#i BA 5148 H A2 Wi . CACHE $54-11)
IndexLoadTag 1K 52 HUHT W %4 1) Datalo 5% DataHi 75 {7 #%. & 3-35 43551 T Datalo

FAEPH DataHi 27 222 1A% =L,
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DatalLo & f7#s

63 32 31 0

0 data

32 32

DataHi 27 {7 %%

63 32 31 0

0 data

32 32

I 3-35 Datalo il DataHi 7 17 4%

3.33 ErrorEPC & 1F28 (30, 0)

Fx 7T ECC MAF AR B 44, ErrorEPC 254728 1y EPC 25 f7as Kbk & M TE A
BAFSEAL RASFTBERCT W (NMD S A7 i FE P o B
ErrorEPC & —MEG A AE4, EOUFAL B — MR 5 152 FOH T IR AT F R U s

K 3-36 ‘L7~ T ErrorEPC 25 {7 28 s =X,

63 0

ErrorEPC

64

3-36 ErrorEPC 27 17-2%

3.34 DESAVE F 7% (31, 0)

DESAVE 7if78s & M5 1 64 1 2547 2% . MhiThae e — AR mEffas, HT
debug 3 AL FE I ORAF — AN H S A2 B0ME,  DAEIXANIE ) 75 A7 e O B HoA ity R S
¥ 3-37 3y DESAVE i {7 2L frtg =,
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63 0
DESAVE
64
P 3-37 DESAVE 7517 3%
3.35CP0 5%
* 3-33 5t T Godson-2 4bE#% 5 LI CPO 54,
# 3-33CPO 44
OpCode Description MIPS ISA
DMFCO M CPO 2 A7 35 BB - i
DMTCO 1 CPO 27 #4455 AT [
MFCO M CPO 2517551 [
MTCO 1 CPO HEHRE [
TLBR % Index 1 TLB I 1]
TLBWI % Index 5 TLB I 1]
TLBWR ¥ Random ‘5 TLB £ 1l
TLBP A TLB Bl &3] i
CACHE Cache #:1E i
ERET S IR [0 i
DERET Debug & A EJTAG
DI KA MIPS32 R2
El T ik MIPS32 R2
RDHWR B 27 A A MIPS32 R2
RDPGPR T2 A7 A AL MIPS32 R2
WRPGPR BRI T A9 MIPS32 R2
SDBBP AT A EJTAG
54
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MR

JE AL B AR RENS A BRI KA, (Udh CPO AHSCAITT A7 ARG, ALk CPO 454
FFANT 2 NOP 454 KL IEFR 251
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Bt 3A1000 AbFEEAS A P F M
4 CACHE BY4B 4R Fn¥R(E
Lot 3 S T =71 Cache:
— 2354 Cache: 2Lt 64KB, Cache 17K/ 32 , K VY% 2 ARG 25 44

— W FE Cache: I 64KB, Cache 17K/ 32 » R DY BR AR &5 4, SR 5 0] S o

4R 4 Cache: Fy E Cache, B 128 fi7 AXT Sk fnab R 284%Z i , 3L 4 4> 2% Cache Fibk,
RN 2 Cache B4 JRigihl, Cache 47K/ 32 4741, IM &, KHIUBAAHBEER, KH SR
TR o

4.1 Cache i

SE YT )X —4% Cache T2 3 AN, ¥ sl vj 1] — R4 Cache 7% 4 A4 A . R4S
—4 Cache #8411 H CWE@HEE, i n LRI U7 [ %4> Cache. —2% Cache [, 5 FIEIHIE
AL 128 47

%% Cache i HI 112 256 {7 (U Ea i, & R AT/ —4k Cache KA A #e Vil . —2k Cache F1—
%% Cache ABE[IN Vs, 24—2K Cache JAUIN, Viln] 4% Cache 231N 42/ 14 A K KA (1

polh 3 5 AR AZ N 2 Cache it S AT TSGR,  PRILIE 7 24141 6 41D o 2 Cache LA

BN Il 3 128 A7 Kt 138 B 6 — 2% Cache 3E4T [3H

—%% Cache R el 25 | RO FEsbAE R, 1 2% Cache fZR 5 L RIbR R A A0 2 M R L
R B PRESBRA B, Har ki 3 5 HEE RS EA S5 RA— 208

Jits 3 5 KM T T Hak ) Cache —EUMEVML, CRUEREANALIRASAZFN 10 105 Re gl & b B 234
J 10 IEfWEER] . fE 4% Cache 4t T —ANH k. XA~ Cache 1111 Cache 17, H3¢MH 32 fif
(RoRz i) T sS4 Cache (fU 45454 A% Cache) JE754I4T1% Cache 1714t il 3 S
ALY T —20 484 Cache. —Z%dli Cache. 2% Cache DLA HT AR &2 M —8E, WA4A
it 22l i Cache $i54 kil Cache K44 — &t .

4.1.1 IEFE ZE Cache

et 3 5 5E T ARFHZE Cache FiA. ARPHZE Cache JEi@iL SLVF Cache KRAVIAFHRAE G HI 1 2 4
Cache KAk iy VI FEBRVEGREL AT, RAL T RAMHEATERE

FE—ANBHZE Cache HIBETET, 4R AEHEAS Cache JRAAIN, AbBE 385 J5 SERO VI AE 304 . U,
ALBRERIFUR— AP A, B SR I, N Cache Y, SRS IR HAT . EXARMELTE
ST I Z I B, BARZ DI TAE G 3% R Gt

SRTMI7EAEBHZE Cache il Cache JEARSSTEIEA R LE 5. Joids 3 SR Z ERB T I,
‘B % 0] LASCRFE 24 IR Cache RAK.

M —2 Cache KA, KMFIEESATE =2 Cache, FHPIH LG AEILT, 35 4% Cache 18Rk
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R MR B ) A7 s
JEh 3 5 KRR ZE Cache £5HRE AT RN PG IAFEITANAT K o D T )UAT Red K PR E M A
% Cache fRALFA, FEAEMIVIAFEEE IR 2 2200, WIS TTRER IO PAT AN Load #4%.
BEXRDISLS 5 LA T/0 REe, et 3 5 HYERIA B B S R I FHZE S Uncached Y5l /53K
Jeits 3 SR T RS, wTRAEI load B 0 5 E A ARG 007 SRR Bl P R — K
Cache. FEAMIEAs 3 45 (¥ DSP 55 0] LK A7 B 10 H (1 s T £ — 2 Cache

4.1.2 BIEE
4 Cache R =% Cache ¥R JHBENLE TV, H 2% Cache 34 THUHLE. i BB A7 11 %

2%, nLLHIR R 4 MCEUE I XA - 3 2 Cache (HELAHCE vkl (il 3A1000 4bFE
R T B4 =D,

4.1.3 Cache BI5#
K 4-1 451 T = Cache {262

% 4-1 Cache 3

SH 54 Cache HIE Cache — & Cache

Cache K/ 64KB 64KB 1IMB (3t 4MB)
AHIBE S 4 P A AH B 4 P20 AHEE 4 PR 20 AR EE

PR s BlALIZ: BERLY: BbLIE CATBED
ek (line size) 32 7 32 FH 32

% 7(Index) JEHhE 13:5 {7 JE M 13:5 7 YL 17:5 £t
7 (Tag) YrF bk 47:12 7 PP LhE 47:12 7 YIEE LR 47:12 £
5 s ATEH 5 Elk E{EIbS

LA JEBHZE (2 AN AEPHL2E (24 A1) JEBHZE (8 AN
B KA AR KRS KRS
=1l05g ATEH ity =X

L ERE Liudy ECC &4 ECC &4

4.2 —2% 5% Cache

—2if7 4 Cache K/ 64KB, KR DUBSAIAHI S 84 . Cache B K/ GHH W FRIE Cache
A1) M 32 77, AIRIME 8 44654 . T Eds 3 5 R A 128 A7 isedd 4%, At DARE N I8 ) 3 T LI
VU F 4125 B b 2 R P PR T

— 284 Cache SEHL T A . M1 — R4 Cache K AE T A I AN I, BEAR2 H Sk AH R
f’] Cache 172 & TSR, FH I 2% Cache F3RBUEAIAIME . FEAN I FE TS 75 AE Tl

b AL UV 4 /2 Cache BREHr b — ML A ST SR 6 TR 9 47 9 R -
EXrHEAETRAF
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4.2.1 8% Cache Hy4H4R

B a-1 45 T 20354 Cache [RIZLZL45 ). 1% Cache SR DU BRALATIRE (w2, Horp 414045
512 MR, MR 5] (Index) ik A0 M )47 & (Tag) M1 %4 (Data) . A Cache 32 Tag J&, ‘e # Ik
R Hb b o F e A (R0 A AT L, DT 0 52 0 2 I R B T 401

M—2 454 Cache #iRTIIF, DUANAHASLIRIEIEATHIN K Cache 47, Cache 17 K/Ny 32 741,
Cache 17 R HI T 34 AiAE Ky br i Bl L LA 6 Rd

Set 0 Set 1 Set2 Set 3
A 3 A A A
fag 0 Data 0 Tag 1 Data1 Q'ag 2 Dataz fag 3 Data 3
indexo[ [ [ T [ T 1 N A O
Index stz |[ [ [ ] [ T 1 N A I I
32 bytes + ta
(1 cz;'ghe line

K 4-1 $54 Cache 4141

4.2.2 $§% Cache BYif7 9]

Jeits 3 5454 Cache K HH Ml 25 RN P M bk A A5 16T DY B AHAHIR 2548 . A&l 4-2 Fro, k)
ik 14 g M /EHR4 Cache HIZR 51, Herp 13:5 7 7% 51 512 ANIte I aRA sl b AL S PYAS 64 {if
X, AL 4:3 A AR PYAS B AT IR+

2%} Cache 5[, M Cache " HCH PUANELH 1K) Data FIUAH N Py B L Tag, R, Az ki
1§84 TLB(Instruction Translation Look-aside Buffer, {i#x ITLB)REATH4, K4 ¥ 5 i)tk 5 B H
VU2 Tags BEATHLEL, #A7AE—A Tag L HCULHS, WME A P EdE . X —k “—
2% Cache fir ' (Hit)” . #7 VU2 Tag #AHIHIUCES, A4 ik34E, FHITFURV W) — 2% Cache. IXHi#l
FRN “—2% Cache K%k (miss)” .

Address - i
o 54 Instruction Cache

A7 14 32 0
Tangata Tag|Data Tag|Data Tangata

|Upper Addressl Index ‘Dword‘ |

Set3 Set 2 Set1 Set

X
ITLB = FTangata Tag|Data Tag|Data Tangata

vV vy +_1r 'Jr_!r
| L= ] [=]

Hit/Miss Hit/Miss Hit+Miss Hit#"liss

K 4-2 $54 Cache Vil

EHPHERERALA
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4.3 —2R 4 Cache

Hd Cache (75N 64KB, HIDUBAIAHEX 45 4. Cache BNy 32 775, RIWJ LAFEIY 8 4
Fo s Cache [R)i32"5 B4 0 s 4T 22 128 7.

$4ii Cache i FH KIS KEHLIEZR 51, WE bR . B R 40 F7 S e m g b ki ik 5 R 1) 36 €
— S0P R . dls Cache ZARRHZER, Wl kA, £t Cache T f— IR KRB 5 RIRUK SR 455 .

HHfs Cache SR HHIWS Hemg j2 5 V%L, HIS % 31— 2¢ Cache [#§AE A2 5 [ — 2% Cache 134711
SEHr . H RN k> T —2% Cache $I| 4% Cache il {5, MiMi$em T4 mtkae. N A /L4l Cache
TRt 2o, Bl b S 3] 2% Cache .

— Kl Cache SEFL T ECC K56 . 4 — % H#i Cache /= 1147 ECC BRI IN, Ml AZ)
R IE Cache B2 H 145 IR Cache i A S HT M IR IEJS M BN FRE T A0 48—
Ji Cache KR4 7 A ECC KB4, 4 Rk AEGISNBRAF I E AL T

4.3.1 #3E Cache HYZHZR

K 4-3 451 T Hdls Cache IS M. IX2 N DURK LA Cache, Horp &4 512 MR 5|10
ik Cache %511, [aN P4 /ML ) Tag I Data. SAFHEIY ML) Tag 5B HIFLLAE
P REAT LA, ANITTAAG 32 i P s — Bl AT

MRG1 5 Cache B, DU AR IAIEATI# HAHMN K Cache 7. Cache Hk/NAy 32 277,
Cache 1T/l T 34 (LR AW EEbR G HLEE, 1 AZAEANIEALAN 2 LA IRAAL (AU4E INV, SHD F1 EXC
SRORAD o INVORAE R 1% Cache 177624, SHD R A#7~1% Cache 177, EXC IRA&FK <i% Cache
(LI UIECE

Set 0 Set 1 Set2 Set3
A ~ A S A S A
fag 0 Data 0 Tag 1 Data 1 Tag 2 Data 2 fag 3 Data 3
Index0[  [[ ] [ ] [T 1
ndexsag] [| [ T | [ T 1 I I I I O A
32 bytes + ta
(1 cg’cthe Iine?

& 4-3 %4 Cache HIZHZ 45

4.3.2 #13E Cache Y17 19]
gty 3 54 Cache K H B HbHEZR 51 R B b IE AR & O DU B UM RS54 o P 4-4 25 T U5 1R — IR
i Cache B, K HuhEGan ey 4% 43 ik

EHPHERERALA
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Address Data Cache

47 14 13 54 32 0
Tangata Tangata Tangata Tag|Data
|Up|::er Address| Index ‘Dword| Byte |

Set3 Set 2 Set1 Set 0

DTLB k h J > Tangata Tangata Tangata Tangata

|+=r| |4v='|r| ¥ 4‘!'
v

Hit/Miss Hit/Miss Hl*mss Hll+ Miss

Bl 4-4 %3 Cache Vi)

Wk 4-4 Fros, HihEM% 14 7 AR X Sl Cache 19R 51, b 13:5 A7 HER 5] 512 AT, Hrp
TEANTUALHE 4 A 64 F7 AT A 4:3 R0 PUAN XU REATIEHE,  2:0 £ AR — N X7 1 )\ A7
TR AT

Hdls Cache Vi il RAAHITRA (VifrR 2 AN BUE 452 firth SHD IRZAS ) Cache 47, M7 2%
Cache. W12 Cache fixH, WMIPKE A 2% Cache HR[FIf¥) Cache HLik[n]—2% Cache. Uit 2% Cache
RAG W5 R NAF, HIAAE IR 2 78— 2% Cache FI%i#ls Cache.

4.4 —4 Cache

Jeits 3 AR 4 A B4 Cache BiH. BEAS T4 Cache Bk %0 IMB, 3k 4MB.
A~ Cache 17K/NA 32 “F74. 4% Cache ) T SERFIE A4 : SRH] 128 7 AXI #5210, DURR41AHE
8 Jiil Cache Dyl A, GO0, HMie A Rkois Sk 30 [n] B e bk 8 411, ik H s S #F Cache —5X
PO, AT L2 E ) (] EE RN S IP ) B IP T iC E 4% Cache ASEHRLI1IK
/I (512KB/IMB) , SR DUBKAAHIRSE#, BATI vl 4G, SCFF ECC e, Kk DMA —3k
TIPS, SCRF 16 Fh =2 Cache #5177 20, SCHF% % H81 —2¢ Cache, LRUFSZE IR [B] 21 o

4% Cache i& 447 T B4~ Cache 171 H 3%, LLid sk &F4>—2 Cache & 7740 7 1% Cache 4TI 47 -
2% Cache RHIME IR E Mk, BRI T RLWEER, A& T REneRmEiE. H
A {E 4% Cache AT HE il 23, Bl A &4 S BN A7

—2 Cache SZIL T ECC 56 . 242 — 2% Cache &4 T —147 ECC B IRAS I, ififF 2 H )% IE Cache
b 45 R IF s Cache N A SEFT M RIE G IO HE M REG T A0 ik — 0 Hdi Cache &
AT AT ECC AR IN, B2 R A AN B A R AL BE

4.4.1 —2) Cache HYZHZH
% Cache 2R 4G Cache, Hh REALFETR 2 h A F58ds . — 2% Cache itk #F Cache —EPEMM L.
B35 ETH B L4 Cache 4i—gwtik, FEAN 2% Cache He#liAT il 52 ) home 45 55 . A4l Cache —
Bk, et 3 51 2% Cache HATW T I M (4: XF—2% Cache kit & home, XfT ALkt
J& Cache. *4Vjjln] %% Cache I, [R5 1R PU4LIK) Data il Tag, EFEH I PUAS Tag 0 5 R a) (1) 4 BE
EhAHERATRLE
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M hk 7 B EAT LU, R 58 Bt 2 1R BE B AE Cache H.

K> Cache 17— A 32 P IAEE, 31 MLME L AESRAS, 1 47 Cache IRZAAL CRASHIN 1)
Cache 177£ —% Cache Hi2mAHRD » 1 AL HAIRGSAL CGRASAHINI Cache Bt RS2 Cache
HAR T AT B TRASD AT L AL WAL CGRZSIZAT R A S )

4.4.2 —4% Cache BYif719]

WA AE—2 Cache KRAMIMEDL . A Vi —2% Cache. %% Cache K B bl 2R 51 ) # i
hbbr&. WK 4-5 Fiow, A2 HhEH R ZE 51 — 2% Cache. PUANZHL P #B25 IR R A114% H AHMY [ Cache 1T .
16:5 A FIE 2% Cache MIE 5] BRGNS H 4 4> 64 FLRXCFE . TH 4:3 fide 4 DX
PR TIERE . 2:0 A7 THERE TP IR 8 AN

Address Secondary Cache

47 1817 54 32 0
Tag|Data Tag|Data Tag|Data Tag|Data
Upper Address Index Dword | Byte

Set 3 Set 2 Set 1 Set 0

Tag|Data Tag|Data Tag|Data Tag|Data

4"’ ¢1l' r 4’1'

h 4

4—II

Hit/Miss Hit/Miss *Mlss Hlt+ Miss

4-5 — 2% Cache Vi

4.5 Cache B X#0 Cache —E %@ 14
Tt 3 59 IE 4-2 I/ Cache 573541 Cache —3i: & 1k
% 4-2 v 35 Cache [F)—50E @

RIS — B

PRE 0
TR 1
AEENHLEAE (Uncached) 2
Sk 2217 (Cacheable coherent) 3
N 4
PR 5
DR 6
JE A7 Ik (Uncached Accelerated) 7

EEFHEAFRAA
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451 JEEHELZETF (Uncached, —EHXAT 2)

R RN TR R A7 BRI, J5 00 T2 % 00 -F AR (7 519 Load 5%, Store Be4E, AbBEAHS
EHRE AT, WART, T WA TSRS 1A, BT %% Cache. HE Rk
OB 17 SV R LS 77 2 S

452 —E 5 1RZETF (Cacheable coherent, —EUI4H{LHE 3)
—ANHATIZJE AT 0T LASE R CE Cache 1, AR (A F BORIUCEOSAR L Ui ] — %% Cache. 41—
Cache KU, AbFZRKI A 2% Cache, HiEm AW g KI Mk, Wik 2% Cache fixr, WM
2% Cache "7 Hd . Wi 2% Cache AN, WM EAEHECHEE, IS N 2% Cache Fil—
2 Cache.
H T8 3 S A B A A B AR A% S 10 e nT LAYT 1) 47, PRt 3 55128 T Cache —
UMY, JoRF R R ] Cache 4545k LEh4EY Cache 19— 51k

453 EEIEZEEFMIE (Uncached Accelerated, —E[$4LHE 7)

e v 3 22 A7 0 M T U0 A AE AN 3 2 1 S hE S R H e R R BT TR 2R AR
Uncached fF&Af . 04 T7 V208 0 0 B B 92 b X ORI X Tl Jag 1k PR A7 5 . B2 i XA
AT DA S E RO A E R B N GZ T X o 2P XFI—AN Cache 1T —FF K/ o HE s A7 i B 22 vh X
T AAE i 2 Cache h—HE . MR X IIINHE, THARMATING . T AAEdR 2 Ml b, #5
A HARZKEA! Uncached fFEdR 2 4di AN, WICAE TAED 1k, 2 X i ORA7 I a4 75 5 7 W

e R L% A7 g g P ] LU U (1) Uncached 5 0], e 38 FH 10 {2715 152 45 A7 fifs TR0 DR i L8 77 1) o

4.6 Cache —EI%

Jehs 3 S T AT H ok i) Cache —8iME, MEFFORIE T 2454 Cache. —Z#dls Cache. 2k
Cache. WAELALCK B HT ¥ 10 8% 2 (M8 K — 3k, Jofs % AFFI ) Cache 54>kl Cache.

Jets 3 5 RS Cache 1T#(A — Nl 2 (1915 = 4k Cache #ibt. Cache 171 H 545 Bt /e rs 3 =
2 Cache fitrp i, HRRIH 32 AL ) ok id AT 84 Cache 174443 1)—2% Cache (fLff—
ZhF54 Cache M—Z4 ¥ Cache) o £ Cache Hofg =FIA IR A: INV CEZCIRA) .« SHD (3t
R, ATED RLEXC OyERA, alEn5) o =/SRENHEBHBNINE 4-6, M4 o H s
RH—2% Cache ANy, AbPELRAZ M) — 4% Cache ik i Reqread &K, 71432 —ZK Cache fHuix[H]
") Repread N2 )5, AFRZSIZIY—2 Cache K15 T —> SHD JIRA&M Cache % 1ns MBS kAE—2%
Cache ‘R, AbFR 8542 1] — 2% Cache #ib & i Reqwrite 1#53K, 7E45 2] —2) Cache FiHti%[FIff) Repwrite
NG, ARSI 4 Cache 3k73 T/~ EXC IR Cache #&4r; MAabH#8#% Kk E—% Cache
Heit, 3BT Reqreplace 50| 4% Cache #5itk, %% Cache Hibifiid Repreplace 215 & Ab P 2% 4% 5
WK O AT, 2% Cache FEETTLLE L K 1% Reqinv ik EACPEES R R4S SHD ARSI —2%
Cache #4F, AbEeii% %% Cache £ 345 K INV IRA Tl Repinv W% — 2% Cache fide, —%%
Cache Bitkn] LUIE ik & 1% Reqwtbk ik 2 AbBELRAZ K 5 [Al—~ EXC RE&M—Z Cache &40, AbHA

EHPHERERALA
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¥ebti%—#% Cache 11325 4 EXC IR IFiE 1T Repwibk W4 — 4 Cache fiile; — 4 Cache Bibkn] LLiE
1 k% Reqinvwibk 17 3K 22 Ab BEERAZ K S (R B 80— A EXC IRZS M —2) Cache &4y, Kb i%K 1% —
2% Cache %3480 INV IR IFiE L Repinvwibk V2 4% Cache Fitk,

Reqinv

Reqinvwtbk
Reqgreplace

Regreplace

Regread Reqwrite

Reqinvwtbk

K 4-6 it 3 5 cache IR

EHPHERERALA
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5 AfFEIE

gL GS464 AR AL IR AL T — IR & M NAAE LT (MMUD , R B TLB SEILME
oLt bk )1 T
ARFERR T AL FRAAZ I i Utk R A S Bk A (R], R Ok ) Bk (R e e, TLB fE SEIIX
BeRL N [ #EAE, Cache, LA TLB $ftH I I R HITML BEAE (CPO) & AF3%.

5.1 RIRE K F TLB

O R SOUHb b S B B R ) TLB SRSEBLN (g AL TLB A Slbhl e, Hodn
CKSEGO 1 CKSEG1 4 kxHihik == (] Bt (LI 5-5) At & ANHEAT BT ), ILrb gy ik 2 t s
b 2 — AR R ) o B2 TLB J2& JTLB, [FIRHBAE A% TLB, 7i4h, Juih GS464
REFR B A% AL S ST (I HE 4 TLB LAZEM#NT JTLB 554

5.1.1 JTLB

h T REMS P AT RESU L 2 ) BEAE R L, B GS464 ALBREMZRA] THUKK, AAHIEK
WAL TLB, JTLB T84 FEdh ik s, eI RS AUB i bk i1 7 R 51 .

JTLB %7 BRI 1LY, Rl bk 2 () R0 bk 23 () A R R i 1) 256T (4 Btk 2% )
FEBOAMITE LR, JTLB A7 64 X &/, fevF 128 GUdEAT AT

AP L 53 7310 FH A 9 El 42 ) e S22 T £ /IR0 A A7 AN [ DX 2 4 S s

e, TR/ LUE 4KB 2] 16MB, {HAZ e % 4 f5id4 . CPO %77 #% PageMask HIF-ic skt
ST RN, HIRANASRAES — D Fr R I I 2N TLB . Juils GS464 A3 &A% vl LAAETR]
—IBATIN ZISCREANFR /NI, S VAR E R Ge 7 AR 8 H R o, R At 6 Ak B Pt 22 e
Dl ) AU — AN R IR IEAT A7

%, Jeils GSA464 AR PRERAZAE TLB 2 A I vl AR BEAT L 45t £ SRR R I8 6 SRR e i) TLB
R, BAERGM T — 23R M T A AE TLB o, MBS RN 22, X AL AR
TAERAE R PR e, E S U B o IX A HIL A S N R G LA T R B — SR B R A SR Ry B AN

PEAPXT AN TR, JTLB 4 i B[ Cache —EUMEEPE, M TUARARERE IO KARIL: A
£:1f Cache (Uncached), E—3%": Cache (Cacheable Noncoherent), 1k /&9F Cache Jii# (Uncached

Accelerated) .

5.1.2 3§% TLB
Jeth GS464 AbFIER IR 4 TLB (ITLB) 7 16 /MR, ‘Bi/ME T JTLB R, Hilik—4
K IRAH I B 4R T WRSRT I PR IR TRD OGB4, BRI T Zh%e e AN ITLB RITH REWUR — 00, BT/
Hi PageMask %5 72 K dig5E o ITLB 54 il ity WS RS ik (0 WS BEOFAT AT, AT B 7 P
2 ITLB R IURALET, A JTLB A $RAH NI R I, BEALIERE— > ITLB R I &4, ITLB (1
EhAHERATRLE
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BAEGHH P 52 4B B o AbFRSMEF ITLB 5 JTLB 11—k, 4 % 081541504 JTLB B, ITLB
B H g A

5.1.3 fin P FARZL

WL 5 TLB AR I I — 50 (B TLB freh), B 5T 5 A TLB H
M, IR AL

1SRRI 5 TLB P AT 2T S UM #OR— S0 (B TLB 2R%0, W CPU A — A5y,
FF B A TR A TR BT RS TLB. RAFEEn] LR SR 1 TLB K I, 4t n] DU A A
RO E SR A TLB .

5.1.4 ZInfyH

Tt GSA64 43 aRRNT TLB g b AS P — A 42T 1 M Mk — B s B S BT T 2l
FIASFINUE], 3% SRR E MIPS JCFIES IO i . £ Tl f R SR AR TLB, DA% 5
PRI AR S A B 1 AL 22 390 o o R B B S, DR P B A B2 L 2 Ty o 0 1
WK

5.2 AR EE1E
T GSA64 KEFLAAT 3 B TAERER, (FUE5HE MIPS RFEB AL, Jodh GS464 AP I
SCHE R EE R, Pl A R R R

5.2.1 AR TEER

PLUR =R =X () A AR ST AR IR IR«

o  ARER (BrmMARGMYD: (RPN A HLES ] LAS ) SR AT A 5 7 4% 3RAFE R G

W N AZAS AT E AR
o EEME. KIIMMEHIRIC, BAE RGN — SR M s AT I
o AR (BIKMRGM AL ZA F AR W/ FASCEA 8.

SR UIE RERE R S (ENRABE) BEADIRE AT E88 KSU SN ARSI . 4 H
PL—AMES (ERL AL AL BB —Maloh (EXL AL AL B, AbERE4E b V14 31 Py %A, % 5-1
FIH T =R DI KSUL EXL AT ERL B0, 45 IR IR 0] LLAS DA Il

% 51 AbFTERN LRI

KSU ERL EXL Wik
4:3 2 1
10 0 0 AN S:Y
01 0 0 CE RN
00 0 0 L BN
0 1 1482553
1 HERA )
EEFHEAFRAA
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5.2.2 HhlE &R

Jeits GSA64 Ab P g% I SCHY 64 A7 1 B EA L, Jf HLAE IR UESEA 32 {7 bk AR

5.2.3 I8 EER
Tt GS464 AbFE SR IZ I T 5245 10 MIPS64AR2 5445,  AAMNERGIN T — L d R RIF 454, 1
IR 4 WA A FIF % B

5.2.4 RiHET
ety GS464 Kb FRARAZ I TAELE /N o= o

5.3 Hifit 2= (8]
AT RER I R hE 2R R], Py EHhEZRR], FIZ TLB #E47 8 seb bk B4 1) T vk

5.3.1 FEl itk 7 (8]

Jeits GSA464 AbPEESAZAT = AN HEAUMEEAS F] P kb= AL A S R A AR P A ks ]
AN 64 ff, IF A S — SRS M bR A B, BRI, 256T(2%) 7.

5.3.4 115 5.3.6 173 A T IX = Mribhikr A] .

5.3.2 ¥R it 25 8]
ST 48 Rriudl, AbHE RS KRR RNy 256T (%) FA4F . LA AN i i S -4
et 7k

5.3.3 FE kit ik 5%

HEAT R S b S 4 i, S0 LA AR BRAR 45 M IR B b ik A TLB A2 bt bl . > j 05
(VPN) Z5FEAS TLB RIUM VPN 35, I HLAm 5N T W R 0 o (R AT A —Fofr e oz«

® TLB & Global £i724 1

® PN EAIMNEI ASID S5 —#.

TLB whr ' 7o WARAWALLL E4AE, A4 CPU 774 TLB KRB, LMIHRAEAENS AR P 17
HAE TR TR EHTRS TLB.

W TLB w1, WPE TS H A TLB i, JF5 iU m#% & Offset &7, T sl
TP RS B Offset 76 iz Sz itk B e (1 i B b R 25 TLB.

EHPHERERALA
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KEHHE
(DA E TS (VPN R IR I Bk (VA ASID VPN Offset
5 TLB A #5 BIsAE L% 5
\4
(2) WMRA—BIEN, WZRY - G |ASID VPN
(PA) FERLATTRER (PEN) M TLB i Enty
s PFN
\
\
3) fﬁ*%% Offset Z:g}_ﬂ TLB, Wﬁ%ﬂ] TLB
PFN & & i) B b ik
\ \4
PFN Offset
YyE M

5-1 i Sl e AL A

5-1 FioR 0 R SE bbb i 4, Rt — A 8 {7 bl R MARIRTF (ASID) F7Re T, ixdfiitE
BAR T R SCon e EAT TLB BT 4% . ASID {7({E CPO EntryHi %7 {725 . Global 7. (G) 7

AN ) TLB 1,
K 5-2 IR T 64 Ak IR e sz bk B o B, XN R T oK U 16MB AT/ T 4KB [F)
TR

PR 238 23 o 1 0 R /Ny AK R DL, GOA T 2 Offset o T RESUUMLAIE P i) 12 47, K
b3 R 1 36 7 4 RE U1 VPN, TR 5] 64G A TIR KT

IR 3893 s T ULIRR /N 16M 71 (00, TN A% B Offset f Ik fUl stk 1) 24 437,
FEFSBIE IR (Y 24 4704 B 505 VPN, HITR 5] 16M A TR

EHPHERERALA
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R AR )5 64G AN 4-Kbyte TE
71 64 636261 4847 36 bits = 64G pages 12 11 0
ASID VPN Offset
8 14 36 12
T < T
| -V~
‘ Offset H %A%

TLB5EE |TLB SCiEAay /B

SR
REHihl 63: 62 £ ¢ 48 Pt
TERH P B 47 0
0o b btk 2 ) PFN Offset

A
TLBsekE [TLB Offset Fift
SEEEH YR N AE
—, A
71 64 @16_2\61 4847 24§3 0\
ASID VPN Offset
8 14 24 24
24bits = 16M pages
e HEZE A2 16M 4™ 16-Mbyte 1T
& 5-2 64 {7 1 U Mk i 4
5.3.4 F Pk zs 8]
PR, WA M B (User Segment) IS, S ilbdil 2=, Ho/h A

256T (2%) 75, 45K XUSEG.

5-3 Won T H BRI, rT AR PR, R, AR R )

M P BOAHNE 0 4bFFas, Uurigshi i P RS 7R iZ B (XUSEG) e fEAFBIAN, TLB
X XUSEG BRI Ab BTy ACH8—FE,  FF42Hl it 75 7] LLYj ) Cache.

KBRS ) Status 25 A7 A I FTIH A2 — /N4 KSU=10,. EXL=0. ERL=0 K}, AbFEZE TAETE
M P EEAT .

EHPHERERALA
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OxFFFF FFFF FFFF FFFF
Address
Error

0x0001 0000 0000 0000

0x0000 FFFF FFFF FFFF
256 TB XUSEG
mapped

0x0000 0000 0000 0000

Bl 5-3 AP BT P et st il 2 () g 0

JA A L PR AL R 56 63 A7 2% 48 158 0, U I AFArT—N5F 63 A22% 40
REANAA O [P HE AR T BOBIEA 5 5, /8 XUSEG HitikBe ) TLB ShRATH] XTLB HiH [ &. &
L GS464 AL PREHIZ I XTLB HHf A Ly 32 LA TLB ¥ H I ) & A A ) R AN 1 ik

5.3.5 E 1R ik 7= 8]

IR N IR A B E RGBT TR0 S HIMERIE RS T, B M WA ISATIE AL
KT, BAERGHRMSAT AT IR . FH B R T BT R F U Il (AR A 2
Prola) o B EEHLHE A1) TLB k2%t XTLB HIHANBEAS R AL BE

BRI RS P U ) 5 BT 4 )

AL BRARIY) Status A 74 I Pl 2 = AN 41 KSU=01,. EXL=0. ERL=0 I}, KbFE&F TAEAE
R . K 5-4 WoR TR RIAT 1 A B EE S R R

EHPHERERALA
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OxFFFF FFFF FFFF FFFF

Address Error

OxFFFF FFFF E000 0000
OxFFFF FFFF DFFF FFFF

0.5GB Mapped CSSEG

O0xFFFF FFFF C000 0000
OXFFFF FFFF BFFF FFFF

Address Error

0x4001 0000 0000 0000
0x4000 FFFF FFFF FFFF

0x4000 0000 0000 0000
0x3FFF FFFF FFFF FFFF

Address Error

0x0001 0000 0000 0000
0x0000 FFFF FFFF FFFF

256TB Mapped XSUSEG

0x0000 0000 0000 0000

5-4 FFHIREE T 24 ) A 2 ]
® 64 IR, HI/ sk n] (XSUSEG)

FERFERRICN, 2 1) A ik 2SR 96 HL 64 A7 bk S AL (5B 63 FIEE 62 1)y 00, Y,
FEFAE T — N4 7 XSUSEG R Bl 45 16], XSUSEG 7 o5 1 240 JH /7 #a ik 25 ) (¥ 4= 2% (4T)
T BRI RIS, ik 8 A% ASID s, B A RGP Al . bk A )
0x0000 0000 0000 0000 F4f, %I 0x0000 FFFF FFFF FFFF 4

® 64 A HIIA, LT HbAL AR (XSSEG)

FERS BRI, 2 64 fr il il s AL 55 63 MISH 62 £i7)hy 01, I, R8T — AN 447 4 XSSEG
R0 7 B R A Mk R o SR R LA A R, Ik 8 (¥ ASID S5, B — ARG e 1 R AL
Mkl HbHEZS ] AL 0x4000 0000 0000 0000 147, %I 0x4000 FFFF FFFF FFFF 453,

® 64 (U HAI, HO A H b EA ] (CSSEG)

TR AT, 24 64 ik ) do s WA (55 63 AN 62 1) 4 11, 1N, R PRl — AN 4 7 CSSEG
3T 2 PR R UL 8 ] o AE CSSEG HP NS4k 5 32 X N 7E SSEG H - hE AL A AL o BRI kL
Mokl i, T L 8 (K] ASID 5, Tl — A Z 48 b E— 1 R ULk . e M ki 2% ] A OXFFFF FFFF C000
0000 FF4, %I OXFFFF FFFF DFFF FFFF 455,

EHPHERERALA
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5.3.6 Mtk Zs 8]

AL FEBRIA) Status B A7 A A AL IR 4 KSU=00, 5% EXL=1 5% ERL=1 I, KbEEES TAEAEWN
(7 S

B b PSR B — A SN AR, I — AR R B BAT B SR [H145 4 (ERET). ERET
It A Ak BT W A B9 1 A i PITLE R A

AR AR S 7 PO ANTR],  PYAZ AR SR oLt b2 TR o0 S AN TR (K X3, Wl 5-5 i

® 64 7 ALK, HI bk e (XKUSEG)

FENEAT, i B P A IE 64 A BRI hE e Bk 00, I, FRPAER — AR F N
XKUSEG (¥ i fthHti 2% [R), XKUSEG % a5 7 4 F okl 6] o i gl bk e Jeg, n b 8 A1)
ASID 3, ARG ME— A BRI

® 64 I, T EHbhE AR (XKSSEG)

R, 497 & a0 IF H 64 frbhbimmmitih 01, I, BFMEH 42T Hh
XKSSEG Uik 8], XKSSEG & i s B e UMbl =5 () . SuIs fRduh bk le ™ Ji, n b 8 471K
ASID 3, ARG ME— A BRI

® 64 fi AL, WL ] (XKPHY)

TEWNRZHEECT , 2 64 A7 HHE iR s ALk 10, I, F2 P4 FH — AN 44 70 XKPHY (1 etk ],
XKPHY & )\A> 2% 745 ) py A% B 23 (D O S B o U AT AT LIk 57 58 355 48 {7 AN O FRI17fik o
JUHERKG 5 R R . X XKPHY 17 m AL TLB #HAT bk AR ¥, T e bbb (156 47 328 0
PEAE Kyl . AL HbRE K5 61 33 59 A7 4% E /7 Wi Cache FI Cache f—HrEEME, L%k 3-2

WK TLB T C A& A
® 64 NI, WAZHLEE R (XKSEG)
FEWNRAEICT, Y 64 A bk (R s P AL 11, 1, FEPP A LA R A A Hobk s a2 —
R ML) XKSEG, i il g R, - 8 Aif ASID 4k, B —1 %
&5 T ME— 1) R Sl b
m JUAS 32 fE N RZ SR LA ], N TR
® 64 AN, e Hhika¥E] (CKSEGL: 0, CKSSEG, CKSEG3)

FEWNRAIC , 64 A7 HhE R RS AL 11,, JF HRABAERI 2R 61 2% 31 ML P (L #8451 1 1,
REFPAE IR LL R DY 512M 75 Uik =S 8] o (1 —A, HARIE—MRYE S5 30, 29 A7 PiE :
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OxFFFF FFFF FFFF FFFF
0.5GB CKSEG3
Mapped
OxFFFF FFFF E000 0000
0.5GB CKSSEG
Mapped
OxFFFF FFFF C000 0000
0.5GB CKSEG1
Unmapped
Cached
OxFFFF FFFF A000 0000
0.5GB CKSEGO
Unmapped
OXFFFF FFFF 8000 0000 Cached
Address
Error
0xC000 00FF 8000 0000
Mapped XKSEG
0xC000 0000 0000 0000
Unmapped XKPHY
0x8000 0000 0000 0000
Address
Error
0x4001 0000 0000 0000
256TB XKSSEG
Mapped
0x4000 0000 0000 0000
Address
Error
0x0001 0000 0000 0000
256TB XKUSEG
Mapped
0x0000 0000 0000 0000

& 5-5 PAZHI FROR . A EL, R R
m CKSEGO: i% 64 A7 il = mA L TLB, 5 32 fifiX R KSEGO #%s. Config
PATRS ) KO a4z il & 753/ ik Cache A1 Cache ft)— 3501 Jg 14,

m  CKSEGH1: % 64 A sk ¥ [ A2t TLB A% 1t Cache, 55 32 745X ) KSEG1

m  CKSSEG: % 64 {7 Bl bt 20 M #E R Rt ], 5 32 (iU R i) KSSEG
b EERAERAA
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m  CKSEG3: 1% 64 i Mg flsthhb =5 (0] g A% B L bk 2= (8], 5 32 (AR 1) KSEG3 Ff % .

5.4 RIS AL IR 25

RGFEHI DAL FLAS (CPO) ST S REAF AR A B, I Sk, BIAMAR B, DA S —SURpRURfE . T2
£ GS464 KLBEZRIZAT 26 4~ CPO AFf£a Fll—> 64 T TLB, B AFAA ME— A5, T
R A 2 5 P A A B O 1 2 A7 2 RS

5.4.1 TLB RINAIHE K

K 5-6 &~ TLB RIAIM I, T (148 AE EntryHi, EntryLoO, EntrylLol, PageMask 7517 #%
HH R A AH R PR S5k o

EntryHi, EntryLoO, EntryLol, LA PageMask Zif7asfl TLB IR A% 02 ALe MR ANR] 5t A2
TLB J5i7—~> Global % (G {i7), EntryHi %7 {7 &8 1% A, MAEANRE L. & 5-7. & 5-8 Al 5-9
S FoR TAEE 5-6 TLB I 44N

255 217 216 205 204 192
0 Mask 0
39 12 13
191 190189 176 175 141140 139 136 135 128
R 0 VPN2 G 0 ASID
2 14 35 1 4 8
127 106 105 7069 676665 64
0 PFN C D|{V|O
21 36 3 111
63 4241 65 32 10
0 PFN C Di{V|O
21 36 3 111

5-6 TLB i

31 2524 1312 0
0 Mask 0
7 12 13
Mask...... T LA HE i
Ocovvvii TRE . B 0, BNRE 0.

| 5-7 PageMask %17 4%
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63 62 61 48 47 1312 87 0
R Fill VPN2 0 ASID
2 14 35 5 8

VPN2.. JB TS 2 (R 2 AN,
ASID... Huhl25 (8] 1D 4, —A> 8 fyik, HFiLZANUMFEILE TLB; T 5L ElRFAMAME S, 54

HERRAG S [ (P
Revoirnnn Xk, (00->F1F", 01->4FEE, 11->#%.0») JHF UCHC Rz kil 63:62 {.
Fill....... TRE. Bh 0, T AR,
O TRE . T 0, BRI 0.

5-8 EntryHi 27 {7 2%

65 3 2 1 0

63 42 41
’ 0 ‘ PFN ‘C’D’V’G|
22 36 3 1 1 1
63 42 41 65 3 2 1 0
’ 0 ‘ PFN ‘C’D’V’G|
22 36 3 1 1 1

PEN...JUHES s ) RIHbhE e i

Coen f75E TLB Wi — 2k fm ik, I3k 3-2.

Do JET. WHZAEBE A 1, WA shRid e, B S o L b RS R, otk ar H
SRR ARG i 1) sy o

Vo AL ZARCER R TLB RIUZH I A, K=k TLBL/ITLBS K.

G....... A2 JRA7. QR LoO Fl Lol vt AL AR ¥ E ol 1, AR TLB A ki db FLEE 2% ASID.

0. TR . S NALZIUZ 0, BRIR[E] 0.

5-9 EntryLo0 Fl EntryLol 257 %

TLB Wi —EME ey (C) 5w Vil 24 2@ Cache, WL Cache, WJFEZE ke
Cache H—Z & M. % 5-2 &R C AN ) Cache —E(M: g k.

EHPHERERALA
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LOONGSON TECHNOLOGY

JES 3A1000 bR P FM B M

#* 5-2TLB JH C A HIfH

C(5:3) 1 Cache—3tt: @

0 TRE

1 TRE

2 JE #2247 (Uncached)

3 Ikt =K 2847 (Cacheable Noncoherent)
4 (73

> 3

6 TRE

7 JE 2 A7 I (Uncached Accelerated)

5.4.2 CPO ZH 7555
R 535 T HNAFE BN CPO A fres, 2 3 FX CPO ArfrasdtfT T 58 & itk .

% 5-3 WAL EAMISH CPO #5474

HHEHS HHHA

0 Index

1 Random
2 EntryLo0O
3 EntryLol
5 PageMask
6 Wired

10 EntryHi
15 PRID

16 Config
17 LLAddr
28 TagLo
29 TagHi

5.4.3 E#lHt i B4 IR hht AYEE IR T FE
1E R bk 23 M bk 5 k), CPU ¥ redtuhikfr) 8 7 ASID (U4 @7 G %A% E ) Fl TLB I

(¥ ASID HEATELAL, B AULAC. EHER ASID H[R] IRy 7 SR TUHERY (PageMask) F{E K HE bl
()7 15~27 A7 A1 TLB T (1) 005 AT UL RC EE A o anSRA TLB TULHC, A DTHECH) TLB I5H H S 4 2
BT R PERIAL (C, DAV SN R R A Ok 3, ULECH) TLB B V s s, (H2
FEVCHC LA AN T8 VAL . ] 5-10 o T TLB bl ih 7

EHPHERERALA
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LOONGSON TECHNOLOGY it 3A1000 AbE B FM M

ML AR )

M b H b
i i

B4k B4k
\ 4
VPN L N7 _
i ? |
~ 7 AsID LN -
i 2 v
% XTLB /TLB
Refill
B
TLB
Invalid
y N B3
75\/ 4
TLB
= Mod

C=0112?
(cacheable
Noncoherent

(e

YL Gy

[ 5-10 TLB il 4 ¥

5.4.4 TLB %%y
W R — TLB WPUCE Rl 514k —A TLB A6l 4h. i vy i #2HI467(D 1 V)FE R
ViRAZEEIER, 51k — TLB &Ek# TLB Lo, Wik C 15T 011,, #ikC R BN R L

EHPHERERALA
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13t Cache Vil NAF, 3 NIAHE I Cache.,

5.4.5TLB 5%
3 5-4 FIH T PG CPU AL TR TLB BAEH K54

% 5-4TLB 1%

e

TLBP 7 TLB Hh 48 K ILHC i
TLBR BRI TLB T
TLBWI BN TLB 1
TLBWR HREHLE TLB i

5.4.6 XA f5IF

AT R TR R TLB RIURMUS — 6 AKB (50, 2 R K 2 #BIX A M,
TR AL I RZ MMU U T-HAT PO AR, BT LA S WU 0208 T, FEIT A 0 A5 Ut 1 R e T TLB
AN BAE A SRR R ).

1.

10.

11.

tlbwr

mtcO0 r0,CO_WIRED # make all entries available to random replacement
li r2, (vpn2<<13)|(asid & 0xff);

mtcO r2, CO_ENHI # set the virtual address

li r2, (epfn<<6)|(coherency<<3)|(Dirty<<2)|Valid<<1|Global)

mtcO r2, CO_ENLOO # set the physical address for the even page
li r2, (opfn<<6)|(coherency<<3)|(Dirty<<2)|Valid<<1|Global)

mtcO r2, CO_ENLO1 # set the physical address for the odd page
lir2,0 # set the page size to 4KB

mtc0 r2,CO0_PAGEMASK

lir2, index_of some_entry # needed for tlbwi only

mtcO r2, CO_INDEX # needed for tlbwi only

# or tlbwi

— AR IR ERIE RS Cn UNIXO . F MMU AT AEER S, AT A2 R A7 fis
B AT o IXASHUHBIERE 3l LAY ) SR PR A7 fid s 5 10 AN USRS BR T R G B BE A 23 8] o XM
T SR DT AR S AR DU ST o ShaSMETE I — R FIA RIS MMU 1 5hSCE, TLB HiH
FEIXP ARG R WL B R T AT RER) TLB HH A=l .

12.

7

refill_exception:
13. mfc0 k0,CO_CONTEXT
EEPHEAERAEF
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14. srak0,k0,1 # index into the page table
15. Iw k1,0(k0) # read page table

16. Iw k0,4(k0)

17. sl k1,k1,6

18. srlkl1,k1,6

19. mtc0 k1,CO_TLBLOO

20. sl ko0,k0,6

21. srl kO,k0,6

22. mtc0 k0,CO_TLBLO1

23. tlbwr # write a random entry

eret
XA SR B AR 0, BB A E PAT S M ARG, X TLB FIAHI 47 il
ST A ) S R R o X B AR R U T B WU E AP AR I TR T D g sk T W R T
ek, MALE ERET 54 5k KA TLB RBilsh. TLB RBIIMRA KA, XEH RN, BAhEY
IRE SR W, I P RE R TG SR AE kA Th U 4 DU o TLB Aol S0 T SE 9 S 52 0 I b
RS BRI T ZAE UM 0. A TR A R A ZAT B THE, AU A R
FEFH PSRBT FI P R o T T 451 27 A4 I P AZASE 5t N P

24. mtc0 rl0, CO_EPC # assume r10 holds desired usermode address
25. mfc0rl, CO_SR # get current value of Status register
26. andrlrl, ~(SR_KSU || SR_ERL) # clear KSU and ERL field

27. orrl, rl, (KSU_USERMODE || SR_EXL) # set usermode and EXL bit
28. mtcOrl, CO SR

eret # jump to user mode

5.5 ¥ IE it 23 8] 4 7

P 35 B M 2 1) 42 S M ) 3 (0 25 50 0 AT B AN G e 48 IEIBHLEI 4 i [47: 44100 7 k5
(L FTAE A28 K g, AR A [ 52 ) 44 £ MuhE 25 1A o RSS2 P9 44 7 Mkl 2 18] St — 25 %114y
Sy 8 A 41 RrrHuhlZR ], KA 41 RLf AR R fh T O AT RE A HT #iblas, migA
HT 752 40 {7 1 ki =[]

EHPHERERALA
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6 A8 =515

TN GSA64 REPLEIZBIAL, WA EAE: BIAMK A LGRE], G4k i) A BB SCHF 41
AR, TR EE— SRS BIANRAY, AHNECFEBIAMNA IR, A BN SS .

6.1 I 5MaY =4 K iR [E]

A B B TFUA AL B FEANEI AN, RASBAERRN EXL AR E A 110, IXEIRE RGBT 1R N A
Xo AR TIE USRS Z G, BIAMEFERE 70 E RS FF AR 810 KSU 7Bk e A PIAZ AR K,
[N EXL AZE R 00 Pk IR T HE W HATI, A PR 3 24 KSU “F Bk & 0] E k1K
i, [FINE EXL A4 1.

MR [l 24 EXL A2 E A 0.

6.2 fflShmELLE

AECE L CBCE B R AR BE#CT I (NMI B 40 1 i e bR T ) A 1
OxFFFFFFFFBFC00000, XAMHbibikBE ANl RL Cache BEATAFI, WIJCH bk mes . théh, EITAG il
BT RN 1 AR 4 L 1 25 A7 25 R (1) ProbeTrap fi7s2 0 i&t 1 437k OXFFFFFFFFBFC00480 Fi
OXFFFFFFFFFF200200. JIr7 JL e 45 A ) F b ik 1) 8 QAR & B b n - 1m) % . IR TF A7 2 I
BEV {4 0 B FH P ml s SUHI A ) B BEHE, ERLER 6-1 (91 4h ) s k).

#* 6-1 fsh i AL

IE BEV=0 BEV=1
Reset, Soft Reset, NMI OxFFFFFFFF BFC00000
EJTAG Debug(ProbEn=0) OxXFFFFFFFF BFC00480
EJTAG Debug(ProbEn=1) OxFFFFFFFF FF200200
Cache Error OXFFFFFFFF || EBase31..30 || 1 || OXFFFFFFFF BFC00300

EBase28..12 || 0x000

Others OXFFFFFFFF || EBase31..12 || OxFFFFFFFF BFC00200
0x000

% 6-2 I H T s GS464 AbBREAZ rh 5 A 1n) B R AZ

% 6-2 FIAhA RS

TLB Refill, EXL=0 0x000
XTLB Refill, EXL=0 0x080
EHFEEATRLF
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LOONGSON TECHNOLOGY ﬁ:ﬁ; 3A1000 &bﬁ%ﬁ“)ﬂ)ﬁ %3’15‘ %:ﬂﬂ‘
Cache error 0x100
e ok 0x180
rh Ikt H. Causelv=1 0x200
Reset, Soft Reset, NMI G (A A SR

St A s o T (L 355 B R P e B R BT, A Gt A L BSR40 D0 2 3
R[S o Jeits GSA64 AbBRAAZ SCHF In) & W5 X (Vectored  Interrupt), %A% U Cause a7 f7 4% ()
IV Ak, e Eh W, P E N IPT £ 1PO R IR T HAT & T TG4 . IntCtl 3
FEAR 10 VS Sl I g S b BACHE BT o FH R 25 () DK N, BEAS T W B N % v R ok S G
] F5 R IFIR):

R W RE = 0x200 + [ * IntCtVS

6.3 BllIMIE TR

XTI R B E R 6-3 Hay AR SE T IR 2325 A O HE 285 2 51 4h, n TLB
B ARG 2B A8, T AT E A ). MR IR RN A — AN BL AR, e A
AR LR e R R B b . A S AR IEANIE B I IEEBAT I FR 2 P LR 10, i A e AR T e A
IRALHR, BF 22 40150 T AT M A R BB A 4

* 6-3 FISMESY

AL S

Vo LR (B ot 4

ANET AR T (NMI)

HhbRTR — IR

TLB HIH — HUg

TLB £t — Hi¥s

Cache % — U5

BN —HR

B, BEBE, ARG, Wi, RERES, UMCPEERATTH], T RS

EJTAG ¥

HhkE iR — FR A
TLB i — Fhfri
TLB Joxt — HdhArH

TLB Bt — S

EJTAG %4y s

Cache # — a7

EHPHERERALA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

B —HR AR
T (AR SE 4%)
—RORUL, N IATT A BN o R AL R, SRS e AR RS

6.4 X EEHI5N
&
NAREH IR LB E RN, AR EEG S SN BE
b3
CPU by i MM T —ANRERR I I 1) 4 -
® 32 iz A7 T 0XBFCO 0000
® 64 fifis A7 T OXFFFF FFFF BFCO 0000
VAT E ) L B T IC T LW AR Cache FEEUEUE I CPU $uhik 4 i), At b BHIZ AN
SMAS MU TLB Bk Cache. X M BI{# Cache A1 TLB Ab FANHI R A, ALEEZ: AR AT LA H O
PATHE 2
ISR AR, CPU W BTH A AF e WA R ARE I, AR R B A A2 338k 4 -
RA (Status) 547 25 IIHIME A 0x30c000e4, SR A74iH 4 0, ERL {71 BEV i & A 1.
B (Config) ZFA7#%HIHI{E ) 0x80034482.
BEFL (Random) 75 7 #5441k e I e KA
Wired 27 f£25 914104 0.
ErroEPC 25 £33 0141kl PC IAIMH .
Performance Count 77 {7 #% 1 Event A7 #4546 4 0.
JIT A5 W7 s R4 v T 1 A7 o

P25

7 B BIAMRSS A

® WIALIATINALBE RS 75 73, PhALPESS, Cache M{7fif R4t.
® ATz,

® 5T HEEMAL.

6.5 NMI {515
JR A
NMIn %74 NMI B4, 0 AN AT 57 i
b
A NMIE ISR, RS ZFAFARI SR AL E N 1, HUX A EE.
NMI 40 BEAEFE A I SRR I o & AT FATATHLZS PR, 2Ok B AL PR R H T2
EdPHEAERLA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

Wi. Cause 257785 W AMREEAAE, 1 RZNBLE] NMI Bl MbBLFE PP P 4R AL
NMI 5 MR B BT 5125 A7 2 1 K T A7 2 A7 0«
® {17 PC {H[f) ErrorEPC 51728
B 1 PR A ERL A7,
HEESNMIENR 1, AEEER O FRREZ /A4 SR 7.
B 1 PR A4S BEV A7,
PC {7 #% 5 & & OXFFFF FFFF BFCO 0000

W %%

NMI GISR] LLR T B« B AL BIRS, W OR¥F Cache MM AEN A" Z AW TG Blln, ki3]
ML, R &En] LA NMI AR By s oG T &R 4

BT NMI BilAME 7 Ah— AR A b kA, R BIANR B, T8 AN K] e 4k S0 ATFE
6.6 k& IR B4
B

MPAT L RO, SR AR R A A

® 5 ARVEHLHE AR ]

® (BT SIS i hk A

o {EHI e RH FARER S L A AZ il A

® I{(Load)alf7(Store) AT, AHXUF AR T+ TR FiA 5t
® [{(Load, Fetch)mkfr(Store) A, (HFEAXFTF AT,
® IEUF AT, AR T IA A

N INAST B

Ab3E

SEHIE A 1) 1 T Mk A 1491 41 . Cause 75 7744+ ¥] ExcCode 7 BUE#% 15 4 ADEL 1Y, ADES i ith {8,
% [F] EPC Z7f7#s A1 Cause 75 77 #s1) BD L2, F&HI51EFISMIFES UL GISMTEPE TR 51 B
AR L RAT BRI RS

B4, BadVAddr 75 77 s DRAT T AT EAONS 55 A e il sl 52 OR4P i stk 2 1) £ R

RGBSR AL T 70 SRR A K352, B4 EPC FAFEIRAF TSR 1, &
W, EPC FFAFasfi/AF T LTI 5r 3Ca-4 ik, JF H. Cause %5 {745 1K) BD A& A 1.
&%

BB, TEAEIBAT I B AR AR R 2 i ] UNIX SIGSEGV (B i) (55, IX MR U ik
SR AR 2 i i o

EHPHERERALA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

6.7 TLB 54

AIREAR A =F TLB #i4h:

® Y TLB &AW SAT | FH W bl (F) g btk TAC I, 2230 TLB AR 4b.

® YEHihESI S TLB s —T0ICHL, (HAZIU bR ERL, TLB JERBIo & 4.

o YENAFEAEM LG A Y TLB IEIULAL, (I E&AHhrs A “IE” B GRIRiZ
TATS), TLBEMBlshRE,

TN A RIS TLB il 4h

. TLB Sl |k # CAEA TR IAE T A4, HARTESTIL 6.8 “TLB A4,

6.8 TLB E1EFI4p
B

4 TLB Hp A7 UG G B bkl 2= () (¥ 5 | ik vy, TLB SIS R AL, %451 A2 AN ) B e«
G1::

XTI SRR A, MIPS 4 2R G5 W A-AE SRR R Sb 1) . — AN T 32 frdthk s (a), 55—
T 64 frstuhl 7= (a5 FHhEAE 32 A7 il = [a) o 4] A ] 54 8% 8 0x000, 45| HIHLhEATE 64 4if
itk =% 8] e R4 A1 ) RS R 0080

PR AAFEE T EXL ALk 0 1, BT B HhE 5 R X 2] b ) 5o IXAMBI AP Cause
A7 h ExcCode 7B A TLBL 8 TLBS Zifith. 1IXM4ifih 15 EPC 27 7% LA K Cause 75 171 BD
—ikd, FEUT R EISNTFE S LAR I A R DR TR T L R E TR I —AFERERE 2 .

RAEIX IS, BadVAddr. Context. XContext Fil EntryHi 25 7728 {%AF T 8 4 Hhu bk B 450 e (1)
L EntryHi 27 72 aS B ARAE T B8 U 1) ASID . Random 7 77 #3388 5 47 T M T U8 H s 4 TLB
T AVENL B . EntryLo 2785 (I N B AN E 1o IR BRI SMAFE AL T4 SCIERFE A (11
%, M4 EPC ZFAF8t-A7r T B AMOTE 2 Ittt 750, EPC FAF2S A7 T Z 0TI 5y SCH8 4 (1 H
ik, Jf H Cause a7 7=t BD fig & A 1o
P55

H T MRS IXAMEISL, Contex By, XContext 23 £7#% 1) N A4 AE 0 E Ml AUAS S N AR 4 B, I Lt
PEEAL ST X TLB Tt ) B 5O AUy (] 45 A7 o 53X —%F TLB I i\ T EntryLoO/EntryLol 75 £%
2. EntryHi f1 EntryLo 254545 N\ TLB.

FHT AR AP 80 1075 o 2 1 S R R A P RE A T — /M SRR AE TLB e e iR
LKA S, WAL TLB FAHALFIFE R SR VE 53 4h— A TLB G S KA vk . th T+ Status 27 £7 4 ) EXL
PR 1, 5 A TLB SIAGI S A% 3 )2 3E A 1 Ak i e

6.9 TLB Fc3st4514h
B
N EahREATRAT
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

A gk 5 | DC R — TR AR ic b oA TLB Ti(TLB A il st iy, TLB ekt oh &k
o AN AT BRI o

abE

SIS 1) B T AR BIX M 41 . Cause 2747451 ExcCode Bl # ¥ TLBL = TLBS, %]
EPC A fr# Al Cause #7451 BD fiz—k2, FRWI5IERHEISMIFE L LA BISMR AL R FE 2 5 T BURAE
TR IE A RAERR 2 .

RAXAM AN, BadVAddr. Context. XContext F1 EntryHi 27 A7 28517 7 I8 4 Hu bk 44 5 i)
R EntryHi 252 B ARAE T 80 2R WO ASID . Random 25 77 283 5 {47 1 T & 9 e TLB
T B E . EntryLo 2547 23 N AN 32 1)

IR BRGNS RS A AL T 03 SEBE N I$R4, 4 EPC FAFGRAF T2 Mk, &
W, EPC ZFA7 88 (RA7 T Z I SCHR A sthtik, I HL Cause %5 472519 BD A4 & H 1.

i
MR ROl I, TLB Wk brid oL
® JEMIEATELE
o EMBLAELE, HEALE AP (B T)
® XA UM G1R AN B BE (] an, i 5| A7)

TEMRS 58 TLB BRI /MR 2 J5, J@id TLBP 4843k € 7 TLB Hi(HMll TLB SRR VLHL ),

ARG FIRRACAT AT 20— IOR 4 1% TLB Jil.

6.10 TLB &2 {5l 4]
s

M NAFEAER LS TS TLB P REIILA, EZuUF A #brnh “JE”, PBIizmiAn g
I, TLB Bl s i . EBIAMNAT B o

abE

SEHI A1 1A B FH A FRIXAMEI 41, IF H. Cause 25 775 ¥) ExcCode 7 BB % & 4 MOD.

RAIX M)A, BadVAddr. Context. XContext Fil EntryHi 277728 (A7 T 8 4 Hhu bk 5 45 W (1)
JEdhE. EntryHi 25 A3 IRAFE T e RN (¥) ASID. EntryLo 25 7725 1K N 25 @& AN E 1]

WGV IR AL T 7 SCAEB R N K454, 4 EPC FAEIRAF T %304tk &
W, EPC ZFA788 047 T Z K5>S a4 I hk, JF H Cause %7 /7 #51f) BD frgli'E 4 1.
i

P AZ AT R L 118 b bk - A VR R 2 R 0 42 S UL o AU DOR] 8 VP AN VP S
Yills RSV RVE, BAE R ERAE.

WS V7 )2 SRVER, B4 WRAES A SR 258 PR 3R id o TS . TLBP 482 i
(¥ TLB IR 51N E] Index ZFA7asH o AL 2 W HE GO 1n) 45 A7 (D A7 4 8 ) 19— A TG BN

EhAHERATRLE
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

EntryLo Z7 /7 a4, 4RJ5, EntryHi F1 EntryLo ZF 72845 N\ TLB .

6.11 Cache 21154
R

A PR B E R B U A BN K Cache FREGAS IS, Cache 5G4 &2 o 1ZBIAMNSTT 5 R -
b

fm A% it A 0x100 [¥) Cache 4 f51I4M X\ 1 T4k ¥ Cache 45545141 o M4 N DGR B AEAN 5
Cache [ hEES . Cause 2577221 ExcCode “F-EAti 14 &y CacheErr, %[i] EPC Z172% M1 Cause 25 f7.5%
(¥ BD £z —i2, FaI5lEGs T4 LGSR D L3R 2 5T 2 Vi fF #1454 . CacheErr 75 77 4%
TSR AR ALIBE Cache IRTE . CacheErrl A7 77 A% il i (1 4 e ik 4 Py 7 4 Fi s
Bk, PEDLER 3.30 717 CacheErr #1 CacheErrl 7 f7 A ifiid o

R B R GISNITE A RAL T STEB N 154, A EPC & A aetifr T i fthl; &
W, EPC ZFAEAIRAT T Z T4y 34 ik, I H. Cause 75 {74511 BD A& 4 1.

IR %

Jeits GSA64 A FRERZ NS Cache HSEHL 7 AEMF A AIHTDhAE, N IR R mT AT S 3 A iR o]
A A TE4 Cache Hi%s, HE1Y Cache 1R IR #5740 %idis Cache il FLAT TR I, A7 1Y
Bl B sh 20 iE s A7 8ds Cache Y HAT P ALAT IR, #4528 S0 M AR H B A0 Bl (0 007 & o b 7 5 3KC

6.12 Sk Eai= 50
B
AL PEAS AT B B BT BN R P I SR I U RN AT ERR SERN BHE 5,
MR BIINR A o BN BER
Ah 3

SR i ) 2 T AR BRLR 2R DG 4 . Cause 77 /74 1) ExcCode F-BU i 1k 1%4 IBE B¢ DBE, i#[A
EPC %74 fll Cause Zif7#+ 1) BD fi—ild, $REASEEGISMEHa2 LA BIAMER REFa 251 BURAE
TR L AR

ARG RAGI A FE S A RALT0r SEB RN 984, T4 EPC WAERIRAF T %302l &
W, EPC 75788817 T Z I H4) SC4R A idthhik, I H. Cause 7517451 BD figli & N 1.

IS

5 B T F M T LU CPO 257748 PR35 L 1 3K
15 Cause #4721 ExcCode 5 BY i s ¥ B4 1BE Gl (B RBUSTI ), T2 SEUBISM /L
[ 4 HEHUHLRAF 7 EPC %7728 (I Cause %5 7728100 BD GrBET 0 1, MR 4 b EPC
AP RAAN 4D,
PR ERERAT
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

U Cause /7251 ExcCode 7 BHE#E 1 B4 DBE Zufith (K Mz k5| ), A4 T3
B4 AR IR a4 e Mk AR A7 /2 EPC 4748 (iR Cause 747251 BD A E 4 1, WIZHE 4 15
ik EPC HAFAS AN 4).

T, BWBONIE it | I R ik 5t T LA iR X 45 48 2 R 3R . A Bl ] Ld ek TLBP fi7
A UL EntryLo 27474 A v S USRS A . BN R AL I IEAE IS AT I HERE 2 3] UNIX
SIGBUS(E 2 HiR) (55, SRR R B Tl A2 S i

6.13 E & i i 5151
IEY7S|
*1—% ADD. ADDI. SUB. DADD. DADDI i DSUB #8447, T34 R g i,
i B AR A o IEAMBI A EASTT BRI o
L

LR A1 ) T AR BRI AME 41, I H. Cause 27 A7 #3¥) ExcCode F-BUy & OV HihdqE .
RGBSR AN T 00 SEIR R A K452, B4 EPC FAFEIRAF T ISRt &
W, EPC FAEORAF T Z T4 34 ik, JF H. Cause {745 1K) BD A& A 1.
%

SRR A IELE AT RS )4 UNIX SIGFPE/FPE_INTOVE_TRAP(E: 45 #h/45 71
i H)E T o SZERE R UL, XAV AR BT T

6.14 BalH 55N
JELS|

4 TGE. TGUE. TLT. TLTU. TEQ. TNE. TGEIl. TGEUI. TLTI. TLTUIl. TEQI. TNEI {54
PAT, HAFGER NI, FEBHAIAN R A XA EAS T ) o
GOE:

SEFHI S i B TR X AMEI A, I L Cause 75 17-4% 1) ExcCode 7 BL & N TR 4 {E .

RS RIS AL T 03 SRR A (K954, B4 EPC FAFSMRE TIZIR2 1ML, &
W, EPC 71748077 T ZATAIA SCARA ML, I H Cause 2777 451 BD Mg &4 1.
%5

SN AERIEE AT IEFE 20 E]—S UNIX SIGFPE/FPE_INTOVE_TRAP (7% fifil 4h/a&
WD 5T e AZMERERYE, XA RE R B .

6.15 Z& AR FI5D
BB
MPAT SYSCALL Fa4 Ik, RGBS & 2B XM AN EAN ] BE# P o
. EihHEAERAT
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

b3

SEHA A 1) B P T AR BEX AME 41, I H Cause %547 25 1) ExcCode 7Bl & 4 SYS 4t

W SYSCALL $84BATAESY SCHEIRAE R, ] EPC FFA7 e R-AF X 4484 bk A, fR17F2
IR 43 R4 (ko

Uitk SYSCALL 4842 7E4r dLiR M, WPRAS T AEAS 1) BD Al B A 1, WA B 0.
;&4

MIXAMBIIN R AR, PR BE M RGBT HE— DR GOMIX 4 T L4 BT SYSCALL
§4 [ Code “F-Bt ({7 25: 6), LKA EPC 2747as B A7 ik i 45 4 i A 2%

N TR R HAT, AR EPC FAFA N E, IXHFE SYSCALL #R4 A N4 IR AT :
o] LU R AR IR [F] 2 B EPC 2547 83 AN 4 K58 i

AR SYSCALL $5-4 AbAE 73 SCIEIRRE T, T S AR %, X Ot T AT prgédtid i
.

6.16 b = 51450
B

MPAT 4% BREAK F52 1, AW gl ok o X AMII SR & A BT B o
Ah 3

SR A 1) 5 T AR BXAMG 41, I H. Cause 25 472511 ExcCode 5Bt &k BP gl fE .

iR BREAK $R 2B A 1L SCIEIRM T, W] EPC A AF 2 IRAF X A FR A Ikl B0, fRAFZ T
o SCARA AL

U BREAK FRAAEIEIRM h, MPRZSH A7 4P K BD Ao 1, &AL 0.

%

RIS A, B 2 AR G BIRE . 3D 20T A2 B BREAK 54 1) Code
B (B2 25: 6), LLKEIN EPC A fras T TAF UL IR 2 I 2 IR SR AE 7> ST B HE T,
J¥2 EPC ZiAras TN A L2000 L 4 LUER F1ZFR2

AT ISR AT, IEEAE EPC W A7 N7, IXFE BREAK F A4 AN R BAIAT; X nl
DUl E 3 B2 Fii Al EPC 27473 BN 4 K58

WA BREAK FRAAEN SCREIRM T, AN TREBERE M ARELINAT, 5 SRR A 0 SR 2o

6.17 R E IR L HISN
B

SR 4B AT 2 MIPS64 Release2 5 S FLAR MG F1E SRR, R BHRABISMRE.
MBI BT RN

GlE:H
EHPHERERALA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

SEFAg] A 1) 2 T AR B AMEI 41, I H. Cause 75 474 1) ExcCode 7Bt B b RI mfid(H .

WARAR BRI 2 HR WAL SCIEIRM ) EPC A fF i IRAFX Sk Fa A ol R0, ORAFEZ T
(R15> S HR4 ik
%5

LS, AR A BB AT . I AT 0 BB A kAR 3R S B UNIX
SIGILL/ILL_RESOP_FAULT(AEVEFR AR B M EAE R G 55 o SZIERE R U, XA DRI A B 16 .

6.18 1AL TH 25 AN AT A 45151
i

AT LU MR — &V B4R 2, B BB AL B3 A T 41 A

® HHINIRI AL BB BT (CPL BY CP2) AT #ehric Wl H .

® CPO MLyt A #bric T, I HIFFEHAT A - sl g P B T i CPO #7 4
XA S AT BRI o

b1

LA A ) 5 FH T AR BRI AN 48, H Cause 77 74511 ExcCode “FBi#i &y CPU 44 {E . Cause
THAEARIN CE 3 s UM BEAS IS 5 T HT o Ui SR I R FR A AN AR/ B h, EPC 274735 R
A7 T AR P A FEZR 4R 21l I, EPC ZFA7 3 ARAT T 1T 114> S48 A f bl
P55

A LA R LR TR -

N SRR A7 R UM B , DA FRAR AR A AT, A AH . 0 FH P RS B LA P Ak 2
AT

U SRR AT 1) WAL B, A WAk B AN AR B AT, D AR B0 IK 4% P Ak B
R

U ERAE Cause A7 as ) BD ALARBEE T, 70 SCHR2 LR RE s AR5 DAL BE A48 S B AL . 441
AR [T I ke 81 A1 1R B Ak B 24 2 AR AT

U SRR B A WA AL YT ) DAL BRAS S INPAT A RERE S UNIX SIGILL/ILL_PRIVIN_FAULT(E
ARSI RER SR E 5 o XAV DB H S B A .

6.19 ;Z =550
=375

TR AL PEERAL T 5B oh o IXASBUSREA T BRI o
abE

LRI 41 v T AR BIX AN 41, I H. Cause 27 A7 43 ¥) ExcCode - Bty &k FPE Zifid{H

7 R P PARZS A A7 4 1) A BRI AN A0 A R R A
EHFEEATRLF

88
Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY it 3A1000 AbE B FM M

R%
T BT AR PR A A s (038 24 A m] AT BRI o o

6.20 EJTAG 514
5L BITAG AR LN, filk EITAG fil4h, HARFIA IS X &

6.21 H {5140
s

)\ MR, T BIAR R e TX R IR R E SR O TR R A R ST SE
W PR ZF A4 P K Interrupt-Mask (IM)BCHH A R A7, )\ Ao b (R AT — AN AT LA
WeBti, JFH, WG HIRE TSI E AL, WTEL—RBRROITA 1\ A 7.
G1::

Cause %7 7451 ExcCode Bt & 0 INT b fE o AR M mirme &, AbBE 3R FH AL ge i) 3 4 41 )
A P AT P 1) R A S e P B v 0 S R 1K) P B T I RN AT b

Cause Zrf7-ds 1 H 1P SRIRH] T 29 FT IR Wil ok o AN AN 437 mT R ) IS e 15 L (a2 v W f
K BAE B A7 A B 2 AU, EER A AR E).

IP[7]HIrE =/ NE, BRIk 5 46, 76 Count 274745 N %555 Compare 25 f7- % N BAH 55 I B % CPO
PEREVH BRIl b ORI R T E v H b B el Cause 25 A28 K TI AT PCI A7 4575

U SRR 1) TS, A R R — AN TR I TR A T A v e T e B A e R R (A
o T ] S T AT 2 AN UED
P55

L SR W AN A A A 2 R B, WBRCE Cause FF A7 ds T IOAHNAT, IP[1: 0], 4 0
I B T 4 A

AP WO ARSI . — HERE Wi, AR AL IR T, R IE T ARk ST JLSR TR 2
SE IS 2t 7 T AR Bl 1) Comparre 25 474 5 A BLK 58 B o PR RE VT 250t 1 T 075 ok U2 1) o 08 PO ik L
fir, HIAZ 31, BN 0 KSEHL

7 L E MUK B 2Tl BT A R S R AN P BT oK, IP[2] % IP[6]

LR TP T G RS SHI R (87 /1R R s -at el TR= S R S S WS R R T S

EHPHERERALA
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LOONGSON TECHNOLOGY

i 3A1000 A28 FH P F M

U= =Ny S

AZERGA T ety 3A1000 AbFEAEVF L FERS (Floting Point Unit, fiFx FPU) 4FME, M HEgmFE
R FRAEFRE AR 0. FEAVKE: LU S o et 3A1000 JF 5 A BE 28 K HLAH SE [ R 4 ik 52
2554 ANSI/IEEE 754—1985 i3k 7% Az bRt

7.1 b

FPU 1E4 CPU [ PhAb 3 2s, #FkA CP1 (Coprocessor 1) , i Ji& CPU 145445 K 58 T s

FPU FH EA N PN T B T 2 ke

® FALU1 g

® FALU2 g

FALUL BT DUBAT BRI 20U A7 LA SR RORIE sl B A 326 2 AR BT 0 i B, R 7
(O ¥ IFRORIE IFRERIN GBO, 7 RRE, IFRUFFR, FRasRE], 7RI G ke, 7
5 T8 A TR RORS B, TR AL, RS TR T AR IE AT . kA, FALUL BEHUE I 54 4
i FMT S8l e 5 52 R UAT SIMD A #RAE .

FALU2 AT SR ia S Crl 5007 e IR s N4, DARIEARSR 480 [FIRT,
Je:£5 3A1000 1) FPU SZHFHAAT MIPS64 45245 K JFAT SRS B2 (Paired-Single, fiFK% PS) V7 482
7-1 % et 3A1000 14 7 £k rh D) BE PR TT 1Y ZH 23R kAT T I Ui B

ZERPHERERLA
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L0ONGSON TECHNOLOGY Juits 301000 EB Y FAM B M
. Functional wunits
H-:!.-=.'|r| TEeE1STer perform alus/Talu
File, enter operalions and
o |'_'|_I'-'-!.'-Z'."-EI| write hack ta
units” bul register tile
. Alul Write
Py braache
+
raad
] iy i FIX FIX
Issle Reg § Rejg
- o File File
Alu2 '*-
d—width
maphusin Wi
P i ey
Pl g hack
L . ) Fhilul | )
Floadt fread Flaat Flioat
| [ ssio pe—-1 Heg Reg
Guede File File
+
Falu2

K| 7-1 JEits 3A1000 14 F 45 ¥ v Dy fig PR e i 21 2R ik
VE SNSRI JEL TR LAY 0K 5 1 44481 FALUL BT, 1 44548 FALU2 #E. 17 4%
A CEA FALUL ¥t 5 FALU2 s e-$ At =% B it s L A —AN% I S 1,

7.2 FPU H 758
X IIR FPU Z5 A7 28 LR E A I Es 4123 45 K . s 3A1000 1¥) FPU 25 f£ 4% 5 MIPS64 [f] FPU
TIAFAHAMEL - MIPS64 1) FPU 25 17 s BLIT V7 15025 A7 A NITE RO T 23 A7 4% o FL v 77 i o 25 A7 s 045 FIR
(1), FCSR (31%5). FCCR (25%3), FEXR (26 7). FENR (28 %5) %,

7121 25

Je ot 3A1000 RV mi A5 A7 i 2% R10000 i, 5 MIPS64 WA AN, 7 Status £l 75 /785 1 FR
R4 LI, 3945 32 /> 64 LI i 2i A4, Wi N EIFT7R: 76 Status #5647 /745 1K) FR 724 0 I, R10000
WA 16 A 32 ek 64 F7REF s 25 1E s, 1 MIPS64 K- 32 A 32 frffiF s A vtk 16 /> 64 1)
T LT AT o

%

EHPHERERALA
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LOONGSON TECHNOLOGY et 3A1000 A E B P FM FE M
63 0 63 0
f1 fo
3 f2
5 f4
7 f6
f9 8
f11 f10
f13 f12
f15 f14
f17 f16
£19 f18
f21 f20
f23 f22
f25 f24
f27 f26
29 f28
f31 f30

K 7-2 Wil

722FIR &FfF&8s (CP1, 0)

FIR /& 32 A7 JUF5 74, e & TR AT TR, Wbdiss 1D, BiTRASSER. &
£ 3A1000 . FIR HI#I4A{H 4 0x00770501.

7-3 W T FIR FrA7dniIkg o, R 7-1 8 735 A7 s ek

31 28 27 24 23 22 21 20 19 18 17 16 15 8 7 0
0 Impl O |[F64] L | W ]|3D|PS|D|S ProcessorID Revision
4 4 1 1 1 1 1 1 1 1 8 8

7-3 FIR & {748

EHPHERERALA
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LOONGSON TECHNOLOGY

JES 3A1000 bR P FM B M

# 7-1 FIR 217 4eh%

Impl

F64

T AR T 64 {1
0—32 fir

1—64 fi

KT (84 47) & B R 77 9

0—ARSEHL

1— sz

T (32 47) FE R EHE AR AT LI
0— RSB

1— sl

3D

MIPS-3D ASE 275 5231

PS

1— 25z

XURS BEFT 1 B TR A S HL
0—RSEHL

1—2%H

HR LT e i ST S A S
0—ARSEHL

1— 25z

ProcessorlD

T AL B AR FR IR

Revision

PR RIS EIT A 5

7.2.3 FCSR &H7F=% (CP1, 31)

FCSR 25 72 H T 7 s s A E AR /R — R A% . GS464 7 FCSR 11 #) 41 4 0x00000F80.
WK 7-4 Fim & FCSR ZfEsefiifs X, % 7-2 #iR T FCSR Zifessmysk. HP E. V. Z. O, U,
| RN AR SEBERAE . ERdRAE. BrE. L. i AR

93
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31 25 24 23 22 20 17 12 11 6 2 1
21 18 7 0

FCC FSJFCC|Impl|] O Cause Enables Flags RM

76 5 4 3 2 1 1 0 5 EVZOUI VZOU Il VZOUI 2

7-4 FCSR %1 172%

K 7-2 FCSR 7 f7-#3 38

1, ‘ i
0 PRE . W25 0 BN, BEmHR[E 0,
FCC VARG . ORVE LA, T A B B
FS HRIE) 00 XALBCEN, ARIEWIBH ML ILBR 0, A 4—AMoil4b
mpl SCEUA DG, GS464 i FSCR[21]1E 4 top_mode, %47 1 78 B IN e m B AN Z A ] X86
i TOP Z5 A7 AT KA AP S T i 4
Cause AR R ST ANy, AR A B v
Enables FETT SVFAHL B 45 A A5 81
Flags A IEEE 77 fiflshr= 2k, (Lhin Enables HLAR ST IF AN A Al &5 A 7B
XURS LT 13 B 2R o 1 S
RM 0—RSEHL

1— s

("

BHIIRESFFHFM4 (CCO) fiL

ANV PR R A, S5 AR ARAEAE CCO 7, BIAAFAL. BB B 3T, W) CCO fir
BE 1 RZME 0, CCOMIAX REMEITF fILLE R4 FI CTCL Hr 4 s k.

BHIMRE F 22 S8 (Causes)IR,

PEHIPRA TAFARIOAL 17: 12 SH'FE (Causes) 3, XL [ Wt T B HATHR 2 145 K . Causes
St P b B 2SO 1Y) Cause P AE AR I —MNZHRY 7, XL FR7R T o IRV s B E I S R 1 41, I H.
U SRAH N A BEAL (Enable) 4 15 B U W= A — AN Wl i b o SR — 4k g 2 b= AR L — AN
b, AN ] S B A

Causes MR T4 TF AURMEFR AT ES COR{UHE Load. Store. Move #4E). b i 75 22k 1
PR SE B WAL E AR SR N, (BE) B 1, SRR 0. e A7 UK IEEET54 brifis
ST AR AR = AR A3 0 L B 0.

AN RSN, W G R WA, IRASME—SZ 5 )t 2 Causes 3.

B PRZS A A7 45 BB (Enables)isk

AEAAT I 4 Cause A7 FIAHN [ {E AL (Enable) [N 1, 4774z MFmBloh. Wz Sk

VEWCE T — Mk SR VFROE CRHISAERERL A 1D (1) Cause A7, WIALBR S 25 3 RI = A= — ANl 4b, X FI A CTCL
EEPHEAERAEF
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&4 ] I ¥ B Cause £ M1 Enable £7 4 1 FIRCRE —#E.

ST AR LA (B) R B A AN A REAL, AR E TR SEIERAE, SRR S A — AT
4ho

TEN N R AMR AL Z T, 1A 56 AT — A CTCL $54RIGBR B 0E T 1) Cause 47 AR 11
TR E ST Bk, 78R A T RIS AT IR KE A AL BB A RR 1Y) Cause ALY 1: AR
FH P 25 1A AL BEAR P i B8R435 5., W Cause 07 1) A 25 0 Z5UR A% 32t 3 L b 5 T AS R ARIRAS A28

W T AR R E AR A B CRIN A BERT A 0) 1) Cause £, WIBAT 4%, [ IEEET54
PrUEE S BRIAGE Rk S 0l EXFMEDLT, AT— 4K e 2 Fr o M EI S e lid i Causes 3511
ERAfE -

B PRES F AR r & (Flags) 5

PRERLZ SBBUR, EHRas BN LRSI E 5 R AL T B8k dniR—A> IEEE754 #l5h ™/, I
ZAHN Flag 745 1, 5 WRFEAAR, PO T s R BX LR K R S s B . AR FRATTRT LA
i CTCL #4525 — AN E BPIRAS T A7 4 Pk S BURT Flag A7 1R 50 B B0 IR

—ANE RSN R RS, Flag AL A R ICE 17 UGS AR B A ST A P Ry
BB XA

BEHIPREF RN ENMEX (RM)R

PEHIPRAS T AR DA O RS 1AL A T & B (RMD 38, 156 7-3 TR, FPU AR#EIX L8
B TR 2 1 N7 2R T TR 08 AT AR Y. (i N AR HE

xR 7-3 AR NLARAY

A N Bhic FF
RM(1:0)

0 RN FELE R o) B A T R U T T N P A AT RN B A R R
W 1) F ALK O PRI BRAAE T ) 7 N\

1 RZ [ O Jy s N LR ) 5 2 iR F HAEO M EA K T E R A
2 RP ] IEJG 55 KT ) i N AU S R i) 5 2 Sl HAVN T E RN e A
3 RM WA TETS KT N S Rl b Z i I HASK e RN S A

7.2.4 FCCR & 1F#% (CP1, 25)
FCCR Ziffas e FCC FEM 5 —Mra, HWNAES FCSR ¥ FCC fisg Ml , AR
ERZFAA BT FCC P EESE) . B 7-5 J& FCCR A7 K% .

31 87 0
0 FCC
24 76543210
EHFEEATRLF
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7-5 FCCR %1744

7.2.5 FEXR & 1F2% (CP1, 26)
FEXR Zif7#5 & 1Jjin) Cause Fl Flags =B o —Fr A, LA L FCSR LA N B 52 440 H] o
7-6 R T FEXR 2P 4728 ks L

31 18 17 12 11 7 6 21 0

0 Cause 0 Flags 0

EVZOU.I VZOU.I

K 7-6 FEXR 217 8%

7.2.6 FENR & 7F8% (CP1, 28)
FENR 2 {748 & Vj in] Enable, FS A1 RM “FBL1 7 —Fh 5K, AL FCSR HLFAH N - Bt 5¢ A 4H
. B 7-7 BT FENR 217288005 .

31 12 11 7 6 3 2 1 O

0 Enables 0 FS| RM

V ZOU.I

7-7 FENR 73 472%

7.3 FPU I S &£ LA
GS464 2L T MIPS64 1 FPU B4 AT A 2cda 2k, fF5 S, D, W, L, FInJikf) PS. % 7-4
BT GS464 H MIPS64 4543 [ FPU 354 .

% 7-4 MIPS64 ] FPU 1544

OpCode ‘ Description MIPS ISA
HARSES
ABS.fmt E(UPO(EN MIPS32
ADD.fmt PP MIPS32
EhAHERATRLE
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LOONGSON TECHNOLOGY 75; 3A1000 &bﬁ%ﬁﬁ)ﬁ %3’15‘ %:ﬂﬂ‘
DIV.fmt [FRFS MIPS32
MADD.fmt el MIPS64
MSUB.fmt ek MIPS64
MUL.fmt ey MIPS32
NEG.fmt K% MIPS32
NMADD.fmt e 5 K MIPS64
NMSUB.fmt el I 3K MIPS64
RECIP.fmt k5% MIPS64
RSQRT.fmt ST AR SR A4 MIPS64
SQRT.fmt TR MIPS32
SUB.fmt VRS MIPS32
ISR A
BC1F 17 PRI Bk MIPS32
BC1FL 17 r B Likely Bhe MIPS32
BC1T 77 B Bk MIPS32
BC1TL 7 ILILIN Likely Bk MIPS32
ERGE RS
C.cond.fmt A B T B ARG MIPS32
R4
ALNV.PS AJAREF RO 5 MIPS64
CEIL.L.fmt TF R3] 64 7 &1, 1) R MIPS64
CEIL.W.fmt TF R3] 32 o A, 1) R MIPS64
CVT.D.fmt T RS U 480 B0 0K 7 R MIPS32
CVT.L.fmt AT A S 64 £ € R MIPS64
CVT.PS.S P ANE RE B RO MIPS64
CVT.S.PL B AR RN (RG220 BRI A MIPS64
CVT.S.PL I RN TR v 1 B BRG RV R MIPS64
CVT.S.fmt V5 RUEGE R B ORGPV R MIPS32
CVT.W.fmt R AR 32 £ E AR MIPS32
FLOOR.L.fmt T R 64 7 AL, 1) U MIPS64
FLOOR.W.fmt TF R E 32 58 A, I N MIPS64
PLL.PS B PN RO PRI A R 37 PR ) MIPS64
PLU.PS B I PNV s AT, I 7 A B PR me ok MIPS64
EhAHERATRLE
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LOONGSON TECHNOLOGY 7'6; 3A1000 &bﬁ%ﬁﬁ)ﬁ %3% %:ﬂﬂ‘
PUL.PS B FE AT R X TR0 e AN Ry 3 (437 R % MIPS64
PUU.PS B I PN 0 B i A PR SR MIPS64

ROUND.L.fmt O B LB 64 4758 5 MIPS64
ROUND.W.fmt O AU TN 32 A7 7€ 1 MIPS32
TRUNC.L.fmt JEVF RUER RN T ) 5 AN B 64 A7 E KT MIPS64
TRUNC.W.fmt O R E R 2N T 1) i N B 32 A7 E K MIPS32
Vifrfa 4
LDC1 A AEE MIPS32
LDXC1 FZZRG ) A AT MIPS64
LUXC1 FEARXS TR 51 A AR T MIPS64
Lwc1 MNAFIF MIPS32
LWXC1 L CIVNSR S MIPS64
SDC1 A RFE) A AF MIPS32
SDXC1 LRGN T- B A AF MIPS64
SUXC1 FEARXS TR 5 R T 2 N A7 MIPS64
SwC1 177 BN A MIPS32
SWXC1 HRGE T BINAE MIPS64
MOVE #§4
CFC1 BRI A4 E] GPR MIPS32
CTC1 B R E AR GPR MIPS32
DMFC1 M FPR S HIX#3] GPR MIPS64
DMTC1 M GPR &4 75| FPR MIPS64
MFC1 M FPR Z %72 GPR MIPS32
MFHC1 M FPR 51l 7 2] GPR MIPS32 R2
MOV.fmt 2 FPR MIPS32
MOVF.fmt T RUEIN S FPR MIPS32
MOVN.fmt GPR 24 0 B} & il FPR MIPS32
MOVT.fmt T R N FPR MIPS32
MOVZ.fmt GPR 4 0 W42l FPR MIPS32
MTC1 M GPR &ML 73] FPR MIPS32
MTHC1 M GPR il 73] FPR MIPS32 R2

GS464 5 MIPS64 Release 2 A2, MINRE FSZIL T MIPS64 {4 &R 4t #lE M F s FPU 454,

{HJE A S48 A AE SEBL EA G000 IR A S e A M AE 2 LU AR B 22 0], DL 5 S g R N BT

(1) Fehn. FTwIs4. 7EH4T MADD.fmt, MSUB.fmt, NMADD.fmt, NMSUB.fmt ix PU4l$s4
b EERAERAA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

I, GS464 iz H 4R MIPS64 AL BEER IS A A, X2 4 GS464 {EMERe s 5t H A fwm 45 R Ak
MORSRES N, T MIPS64 A LR AEMEAT s 55 st AT 17— k&N, a5 XA T — k&N, 5L
TG R AR 2 1.

(2) HRSFEIZHTR4 . 1F Status FEHI 277 25/ FR 470 0 i, abs.s, add.s, ceil.w.d, ceil.w.s, div.s,
floor.w.d, floor.w.s, mul.s, neg.s, round.w.d, round.w.s, sqgrt.s, sub.s, trunc.w.d, trunc.w.s, mov.s, cvt.d.s,

cvt.d.w, cvt.s.d, cvt.s.w, cvt.w.d, cvt.w.s, movf.s, movn.s, movt.s, movz.s 5 26 554 AN aEfEH 805 A
{785, 1 MIPS64 1A R 5 WAL BEZ ki vT L, 03X A EJREHYH T MIPS R4000 5 MIPSR10000 i
%, 5 MIPS64 IRLERS A A . CHEI MIPS AbEEZRH FR A7 R 7RVE R AEAR 2 16 Nk & 32 14,
MIPS64 ' FR /8T 1A A7 av A 32 ALik A& 64 47D

7.4 F 2B EEN

7.4.1 F B

FPU BERTLAXF 32 A CHURERE) T LAXE 64 A7 (XUKERE) #5765 |EEE Ak 77 mi Bk T #4E . 32
71 B BE A% ALFE—AS 24 LURF I ARE 5 — IR BE R (K /Nl (F+S) Fil—A 8 LUk IR Ao (ED;
64 47 (180K FEA% X ALHE—A> 53 LR IR — I B2 7R (/N (F+ SO Rl—A 11 LR IR 4R 2ok (B
64 T XUKEIE (PS) g A& AN FOREREVE ik o 20l &l 7-8 P

31 n] 23 22 1] [

o] o ] e Tl o T

HURE A% 3 XURE A% 3

PS K3 (RS
ARG A% 2
K 7-8 ¥ ik

EME 7-8 Jron, ¥ s E RS 2l BUR =AM A
® T, S
® i MIEEIK, E=E,+ Bias, Eq AN HIFHEL
® NN, F=.biby..bp
AL Eo IV /& CUHE Ein A1 Emax 75 T — 5 Z IR HEEL, S 40 L BU R PIAN DR B AR -
® Enin-1 ORGS0 MNEIEHRH0O
® Eo+l (HIKkZiiHeof! NaN[Not a Number])
X T UK B RURG BRSSO, BT RoR 1AE O BT M —— B bl 15 2 0 o Hogh i
EhAHERATRLE
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LOONGSON TECHNOLOGY

JES 3A1000 bR P FM B M

XFIEAE V R 7-5 AR T e .

R T-5 VHELHORS FERUSORS FERS UM s B E 1 A 5K

Q) if EO = Emax+1 and F#0, then V = NaN, regardless of s
2 if EO = Emax+1 and F = 0, then V= (-=1)Se

3) if Emin<EO<Emax, then V = (-1)S2 EO (1.F)

4 if EO = Emin—1 and F#0, then V= (-1)S2Emin(0.F)
(5) if EO = Emin—-1 and F = 0, then V = (-1)S0

BT T TF Sk, Witk VR —A4> NaN, 4 F s s v T iX A 402 Signaling NaN 4 /&
Quiet NaN: 1% F ff e g &, 4 V A& Signaling NaN, 511 V & Quiet NaN.
® 7-6 X T —HF i WA XSS EIIE: 7 AU O E RSB MEAE R 7-7 g

R 7-6 FREASUE

L s WURS
Emax +127 +1203
Emin -126 -1022
EiERGITEES A +127 +1023
TR 95 8 1
AT Fei (Hidden) | Bji (Hidden)
F (NUBL 56 E) 24 53
e B 32 64

R T-T FRBON S N G B

FURG T e N

1.40129846e-45

PR FE I R AN IE AL 1.17549435e—-38
BN FETF R KA 3.40282347e+38
KUK 77 i dme /N 4.9406564584124654e—324

XRS5 12 B/ IE %k | 2.2250738585072014e—308

MUK BT i doe KA

1.7976931348623157e+308

EHPHERERALA
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LOONGSON TECHNOLOGY Jeits 3A1000 Lb¥EAE A 7 FH B M

7.5 FPU #5 27K & itk

FPU #2 it —ANF1 CPU $RA /KL IF4T HIHR A T/K e o & Al CPU JE I A 9 S /K ek R 4544,
EARIETE SRR AR, ATHKR G L5 K 2~6 DMK ZE. FEAS FPU F54 0PN S S e S
B —ANAT: FALUL 8 FALU2. FALUL 7] LLAAT T A IOV RO SR AR S A4 . FALU2 AT
VIR vk SRR A LA A AR R A

FEAS FALU STREAN RENS 20 DRI 1 46952, JFREMITR R AT A2 a8 SO0 ik — A4 iR . 1
FEAS FALU B0, P k. 7 meidi, V2 RIS ST EE 6 NPT RN R S TR s R RS U
PSSR 4 ANPAT I R R BRVE R BRSO A ) 5 2 4~16 NPT I ¥ O P AR AR £
VEBI AT 2 4~30 NPT A, e iF AU 50 20 2 ANMAT R ZERAS FALU St aniimy
S B A FPAT AR 275 — ki 458, EXMEDUT, AT PR 48 205G ) S
gh L LR BRI AT BRI R ST AR Z AT R AR A T AR A TR K o G S R AT P AR
PRIETR A B AN ST ARAR A 4E FALUL 7, JI84 FALUL FIGH ) BT — K 2% & H —AMEE i
5%, I H FALUL BIe{ERRZE a1 5 iR 25 [l R A REROH 1 4 .

7.6 iF =I5 EE

A TR RIS . R RN R AAE 2 FPU ANRE LUHE R 7 AL B AR B el v Rt
SRS A, FPU P AR (R 48] S0 I S A . PR A e i e i Y EDIRASBRAEA

FPU F#Z MRS T AF a0 T8 — TPl AN & — MERE AL, A RELL PE — M1 AN E A RERS T 2
FPU Ji3 8l — Mo S B BIF 5 0 — AN IR .

WER—NEEFE 3, FPURKHEIETHIRHPIRES, BRI AL B R A2 n R KEBE a3, —
AN A S BIFPU B bR EArdsth, THEAREEEAT

FPU 3 #F TiA™ IEEE754 {5 5}

® AKiffi Inexact (1)

® i Underflow (U)

® [ji Overflow (O)

® [ Division by Zero (2)

® :i:{E Invalid Operation (V)

AL 7S AN G A 2

® RSZPIEME Unimplemented Operation (E)

R SEIHEAEEI A AE 2 FPU A RERATARERT MIPS 77 55454, BHE FPU ANBEYLE IER 5 /M T
MG DL EAMEIIME R T AN BRI AT o AR SEIRAEGI AN AAT B A5 5 AR EAL, 21X A
HNRARI, — ANAH R A SE ) 1 BB A

IEEE754 [f) 5 M5k (V, Z, O, U, 1) #XFNA A d P S BIK G ANERE, 2 5 MERERIK
AL BCEN, AN A B VR AR A R AR, AN T2 (Cause) frfliE, W
HRAHNP iR (Enable) &AW E, HlsMsE& (Flag) M#iE. WG R E, IAbs&hL

EEPHEAERAEF
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APE, [FBS FPU P2 A—/ Mol dhgh CPU. B JS 141 S b B Fu vz il A1 B A A
VA BIANEBHE 5 I, 5 m A B RS R 7 ST A B, RN o S BIA 25 R KRR
o ARPIFISN B YE TARERE . 2 7-8 FIH T FPU X T5> IEEE #I/FFBR AL HL .

* 7-8 BN AL

i 3k FENBER BRI

| B W 5 Any N L
RN A 45 ST S 4 O

v IS RZ HRA o 48 S R A R
RP SEIE PG IE AN S, B SR I IE IE -0
RM SRR T AN SO A0E R 3 2 15 40
RN AR A 45 S 1 T 4 SR 5T A

© LIS RZ AR ) 5 SR 4 T 5 SR T B KB
RP SRR TE AR SO IEIE R 3 A I Ay oo
RM SULE R0 T A B K M3 30 51 3 0 1 g oo

ok Any S AN R 5 T 59 KB
\ EIRFSEd(E Any 24— Quiet Not a Number(QNaN)

NP E FPU P AERERMGI M AT TR, IF HPRAH U T FPU AN Sh 3 B A 1
SV o

AFEBIS (1)

FPU 75 AE LTI ARG 0 I 7 AR ASKE B 5] 51

® SN KE

o AL L

® SAGR T, I H TEANAKEI AR A ABA BBCE, 1M1 H. FS A7 .

BB AT R M 2 R A SR — ARSI S B Al e, 2 R AF A S, JF HIE & A7 2k
TRE o B P HAT B S 5w vERE, T DLASKE 5451 S e BF A7 0 206 1 I A 4 AT e

FEBEA BT RE 45 s A R HAR R BB R AR, i NBRE Eai 25 SR R % B H AR A7 45 o

REBRAEBISE (V)

AN ATPAT AR ) P A A E B ) — AN ERAE RO AR, AREBRAEGI AN A S 38 5
WRFIINEEE AN, MIPS & SUXANEE B & —/> Quiet Not a Number (QNaN). JE7EEAEAL$E:
INEECE % TR Bh: (+oo)+(- 00) Bl (-00)-(- )

Feiki: Oxoo, T HITAT I IEHOR A7 5L

Biidi: 0/0, oofoo, X JITAT ¥ 1E AR 41 4k

AL Unordered 1 ELACER A (1 R4 22 Unordered

XRS5 NaN BETVF i Ll 4 4t

fEAT % SNaN (Signaling NaN) #4844 H A —ANMEEEChY SNaN 2535 P4~ # 4 SNaN

EHPHERERALA
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25 FEXAMIISL (MOV #RAEAN R R HCFHR4E, (1 ABS HI NEG #IA A 2 8 45 4FD

® JiJi: Jx, M X/NFOmt

R AT DU, LA &5 s VR B AR E 91 41 o 451 AN (E IEEET54 HhoR] F ARk SE I ARE 2 B
. XREMY, XHY & 0808 X 2o g, e Um0 Ao el kA= Bii, 26
FYEH L NaNs s Se 50 s 51 e In(5) i # cos™(3).

BBl RE 45 SR U B AN B Ak

BB e g R i R S BI A R A2, QNaNB R3] H AR 25 A7 #5

BREHIS (2)

BrRikig b R A0 0 BERREOE — NI IR AE R A I, BRSNSl N o AR AT
UG AV P AR A 75 5 (R TR S5 A B R 2 1 56, e In(0), sin(n/2), cos(0), k# 07,

BT RERITE 00 S5 RFFas A B, AR .

FEBEAMERE RN DL R BB R AL, SRR ARSI G5 E .

L@ #sh (0)

M N5 T R AR B AT SRR EOR TR I, KT oK IR B bR & AT R
AN R I AE T o XA AN AN BB AR i 5] SRR A7)

BB A RE IS D0 45 RFAERAIE S, AR .

BEABEANERE I D0 W BT BB A 2R, a5 J R 45 AL Eh i NASEEORI v ) 25 SRR A5 R e

TS (L)

PAANFH R R A 20T i A 4 -

o MR/NIERE AR A R, TR RAE N, RIS SBULE KA TR 14

® MV IEHEd (Denormalized Number) SKITALA R IZ AN /INEICHE it 7™ A5 11 7 B 1 Kt 2 3

IEEE754 SVFH Z MR AR X L8 G, (RO T B A7 (5 2SR P AR TR (0 75 2Rk il /1y
Kt wT LA T 5 R — R A DU

®  HAJE CHRE—ANIEZ MR, 7EFE500 B PR A Bl TR B, R ™A A7 225
Z [

®  HNHT CUR—ANAEFMEAE, EHeEORS FE VS AT S IR0 N RS, 2™ 4% R 0
T2 2 i)

MIPS [ 45 44 BSR4 N B A7 A N Rl o RS B SR S0 RT DRI AR 5325 1 — Tl A

® WIEEHIMKIL CUrm AL R SR B AT SRS 45 A D

® CIEXEHIEEE GRS RS R OSSR SRS DL R TSR 2 RANRD

MIPS 45 4 S SRS 2R SCRIAS I A 7 A AR RS 1 45 2R

BB A R AT L. A SRR B AKE R ANl e, BRE FSOIA WE, SRR SRR
b, di R AR AT L

BB RE AL dn SRR B ARSI AN A R, 1 HLFSEI B ¥ e, Ba g R iid A
B FIAL B 85 SR A5 R e
EhAHERATRLE
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REBBLEBISL (E)

BPATAEAT 50 LS E ST O B IR I sl 1R 5 UIR 2 I, FPU S RIPIRAS T A7 4 T KR
SCIARAE T B B I AR IR ERVELON H I A AR SRS, [ HR A TR A T
IEEE754 Hh (RAEA]— Mo SNSRI BLARAE b 72k, X e b S ad e n AR L. a4, Ut feAs
REIEAPAAT — L8257 WL AR R e 45 RTINS AR SEIR AR B A o XKLL (4T

® W iFHH{ER (Denormalized Operand), LLAtHE4 [ 4h

® Quite Not a Number #:/E%8 (QNaN), th#Fr2Fr4k

® WIEHHINECE N, 7 H R R ECE AR REAE T b B R FS A7 B s

WE WIEHFFINaNERAE A4l v 5EFR 2 h Bk AN FERE,  fEMOVER & AZEAREBE

BEABFRE AL BE A O SRR Bl AN R

BEABEAE R O XA BEBEAS e AL fE o

EHPHERERALA
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i 3A1000 b HE B P A B M

8 Mg AL 1L

ATEFEUE T I 3A1000 AR S5 rh — 2L AR PEREPE LA IR IS R, R AR & JE R AN
FRATEIA I EIRE « 372 TS WA il U il AL BE A, W] (it g 18 as A LA IR AE T A B 5% .

8.1 Fl P15 SR IR FOTEIN 8] [

® 145 TH/E ALU1/2, MEM, FALU1/2 ZhRg st AT T A T 452 SR R
)R, ANAE AL TR AR & o IXHLAO TR A SEIR 2 5 SO B AR AER b — & 17 4
A4 H P B (AN KBRS I —H1D o B, S ALU FRAIEIR A 2, X EoR
ALU 54 a5 KRB — e A REBIR SR MM . Rk, Bani=i+ 1 MRS CF—4
PRI E— IS5 R ARERHT HH— S5 R o 10— MR- IR R BE I 15 T se A
B IXPR A I, 1 FoRBHAERERR 2 N EL EINFISER 2, n RonDhfemitase —4
TR, T n-1 WA BEAHEZ FIRIES . UKD RERIT IR ST IR 1.

% 1 JEits 3A1000 $54-4LiR

Hi4 %M B iR K
TR PR AR
add/sub/logical/shift/lui/lcmp ALU1/2 2 1
trap/branch ALU1 2 1
MF/MT HI/LO ALU1/2 2 1
(D)MULT(U) ALU2 5 2
(D)MULT(U)G ALU2 5 1
(D)DIV(U) ALU2 2-38 10-76
(D)DIV(U)G ALU2 2-38 4-37
(D)MOD(U)G ALU2 2-38 4-37
load MEM 5 1
store MEM - 1
VA
(D)MTC1/(D)MFC1 MEM 5 1
abs/neg/C.cond/bc1t/bc1f/move/cvt” FALU1 3 1
round/trunc/ceil/floor/cvt* FALU1 5 1
add/sub/mul/madd/msub/nmadd/nmsub FALU1/2 7 1
div.s FALU2 5-11 4-10
div.d FALU2 5-18 4-17
sqrt..s FALU2 5-17 4-16
sqrt..d FALU2 5-32 4-31
Iwc1,ldc MEM 5 1
105
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et AT HEIR (e ELE]
swcl,sdct MEM - 1

P&, AL LB

XHLE) load/store #EAEMIEINAIMEIFAGAE LL/SC. LL/SC 55 AF A M #dE, KA
EAIL T reorder FASUBNTY, 1 HUtIF cpO BAZI N 2RI, A 0] IR -

X1 HULO ZFAEds, BATRE I AAE R BRI o AT IR e IRl FH A7 AP 48— AT . 31X A
RKHIFAWE CTCICFCH. efTFL IV RIS &—FE 51k

RARPWACE ZEAIEL . POV eS0T S e s e i, &
TR RE FITTAIE I L5 g™ e f) 48 2 A ] o

8.2 ERY AFMERIESM

Jets 3A1000 S8R 1 LU JLRE &4 70

HUE AN B0 25 47 R 0 2 e . B0 12 404

(D)MULTG, (D)MULTUG, (D)DIVG

(D)DIVUG, (D)MODG , (D)MODUG

EFRER) MIPS 484848, R MIBRIELE —MEVE D T8 S AMREIRI 45 R T 4748
(HI/LO), BAI{E RISC ¥i/KZ P ARMESZIL. O TR LEEE 3, W A A AR
e N HILO HHUGHENIE A7 s th o SRR S, B T K& in @, RZ2 MIPS
Ab PR AT IX LEFE 2 (1) 40 F AT LE PR IXLEHT R AT H LR, (RIS AE .

HT AR E ML LI, £l 3A1000 4FEZE E, FrvE MIPS $548rh i X 3
HI/LO ZF A7 35 B AE IAH DG HR 2 1 A5 B Ab FEER 45 A DA S A7 T-3X L6452 J (R 45 A 4 e <8
ZJEA BIFURIAT, SIE UKL T RATH BIRY IR0, WKEAFEE HILO
AR EM A N, XA T RIPHE. Ft, EAHIC RS M SRR, Nz
LR AR 4. W Rrfise 7 ZA ] HIILO 18545 IR, filtn 75 22 7E 64 ik 515 57
TREE R 64 60, TRAFET 53 N A% 4E (1) R IE AL AR HE MIPS Jleik45 45 2 R 7k 21t i
IS o

LIRS Y 7

Z W2 AR Tt

SE RURRAEAE P 5 R B0 00 3 -

FEPAT SE R P LR v, V7 RO TR 0 AL TR RDIR A, IR S AR AT Bl 2
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LOONGSON TECHNOLOGY a3 7&: 3A1000 &bfi%%)ﬂF?ﬂﬂ %:ﬂﬂ‘

eI, B PR nR2 IFAT R .

8.3 HiIFRXFERIET

TS FEEM GCC HAT L& R 3A1000 AbBEES 44 2 45 M ALk . 72
GCC4.6.0 L A, {fif-march=loongson3a, R AJ i FH AT e 12 4b 2 88 [ it /K 2k 4 ik oK
BEATACHS R, AR ARt RENE 7870 A D e s BA1000 IR 8. EREDTEILT, 1
FZIE TS REAE et 3A1000 AbFEAS 75 2 M Rede Tt

BEAh, FATHEXS SPEC CPU2000 FAENNRASE HEA T g 4% LS IR R R b, B ah it
PAN GCC I ek I n] gex) Je ot 3A1000 AbFRASPEREA R THE o AEXRE P REA TS 41 A
A, RANEBUEAT 2SR

-fdefer-pop

-fcaller-saves

-fno-move-loop-invariants

-fno-cprop-registers

-funroll-all-loops

-fno-early-inlining

-ffunction-cse

-floop-optimize

-fno-optimize-register-move

-fno-peephole

-freorder-blocks

-fno-peephole2

-ftracer

-fprefetch-loop-arrays

-ftree-fre

-fsched-spec-load-dangerous

-fno-cse-follow-jumps

-fschedule-insns2

-fno-math-errno

-fsignaling-nans

-fno-optimize-sibling-calls

-fno-strength-reduce

-fno-peel-loops

-fthread-jumps

-fsingle-precision-constant

-fno-tree-copyrename

-ftree-loop-optimize

-ftree-dominator-opts

-fno-branch-count-reg

-ftree-vect-loop-version

B A
8.4 BT

g BA1000 &> 2 Kty BE AT AR PGS , X A E ot tRAT IR 2 W AL B n] B2
XREFPPERE - AE WL R RN, ANTHE R THRARFF . HBIRL . 1R,

8.4.1 IESXF

FE—AN I, JEiEs 3A1000 R LA AN S A AT U DY 45452, (HIX DD 4452 A
REWS B R S AP AT HOIL I o AT ZR IS S 28 1 PP T R REAS TR IEA T A @ (o0 5%, DARE A7
PSR R S AAAT IR S o IeA, WERAE— RPN DY 2595 H AP AR B 15 % B8 ma TR
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IR RS — SRR 2 SRS, T B RS TR 12, T84t Je P A48 2 KA 5T
R IR G — AR B 1R 4, BIERRS L, AEPEES th A AN IR — i A AT LR 2
FEIR R R 452 . Jeits 3A1000 —ANE I BE4s — S 1R 16, WRAE — AR P A7
FEMS SRS 12 I, EORE 7 B T IR 58 B , th At U ECH R 4 A B 2 — A A3

8.4.2 IS HINIE

fEJES 3A1000 FAbsRgsrr, $RA- LM — AN EARBIM R SIRTRY 10 &
AT, “RAARE]” AU R I HE A S T AE S th RS TR T 2 X
T HHTIREES 3A1000 1 5, BIAE & AN LEA TR FL 500 5 B 1 Ih (106 8% 45 4B LU AR 1
1, BRI, RO TS A RS, R HERZAF4s (BTB) Aearth T
— AN EF R PC{H.

Gt s 1] AR LA 1 77 v SRk D B R 4 4 5 EE A TR -

gL 3A1000 [ F Hia A T 5 VAR € (1 i PR REAC B RS A AN ), HLAS [l PR A 4 —
AR ZE 0 . BE T HATHINT Cprofile), g id il LURR 4 S B ) 4 A% S A0 A S A7 B kAT
8RS NTTEC S S SR R R T

JER] BEAE R A AR K o — 7l ELABE A IR A 45 S (A AT P 4R 6 B8 I Th (K B B 1 4 2 )
SFEIAT 20 4454 A TAENIZ IR DS 20 4464, XM R, A
20 SRR EENIBETT. 5l 3A1000 SEBL T &R SR 4, BT LU ks>
oy SCHR AR R AT R R VRS AT B X AR

{EJ2LS BA1000 b, ANJAJRHEAS 15 A A8 AR T fr) 7 A7 30

AT

EEXL likely ZRECRE 45 MU E AL BEH 72 .

G-share Till#s

—A 9 fIfA )R LA AR GHR, FI—ANE 4K TR 5k PHT. T4 AF

RIS .

BTB (## Hbr9i1r)

16 WM AAHBEIEAE. T T T 2 A7 358k e 4 2 10 H br o il o

RAS CGi|[m[Hihl#e)

4 TG, kTSRO0 e B0 ] i H AL .

PURH LSO T 5 A R Ay

108

HRREAERAT

Loongson Technology Corporation Limited



Feimiil

fE et 3A1000 AbBEEE b FRZIR NV HEH] likely RIS . R likely
- V08 NP e Ak P45 D 17 B PR e 25 O BEAR AT 230, (L e 0 AR M RE AR B 28 0T AN 2 1)
FEATR. DO BAR S Ik B AL B 2% (0 A B U B A 2 LA S 2%, e Tl AT 90% AL (1 1E A
T . CHetnyt, el 3A1000 RS EAATIN 85%-100%, P34 95% 14 5% %
JID AEREXFMEDLR, iR A R AL IR likely KERBIRS . F5i b, &
IR I -mno-branch-likely 215 (1) gec 18 ¥ 2 TAEFS 4T,

IR RS STk g i 3 ANRUKE,  JE R 1 H AR EAE 25 — B Bl ot 5. BB A
hi R Fa 242 SECE WA R0, a2 Ul, WRAE I 0 I — KBRS,
FEFY) 1 B ity PC+16 (44, M) 2 sy PC+32 1454, /1) 3 I,
A BBV R AR B H brithl e 7 s D F A% Bt RS Fin & B0k 25 LU — 2535 ).

g5 BA1000 Hi¥y BTB AW H T2 A7 R Bk 45 2 (B A7 jr31 Al jalr BIAME jr $84).

LA~ 4 T RAS ST jr31 454 8 H bk o b8 B0R [n] 50 00 A R Bk T8 8

U jr31 45 AE B R 45 4 A

8.4.3 14

E&}

FERIES

G 1 2 I AZJSHE A I BATHIAT, DL fRIIATR 4 Cache [ 7 EIAAT - Il 22
SRR 1) H bbb 7 55, JF HAIBLUIR DA T I AUiSE2 i Cache 17

8.4.4 {8ZIHE
Jiis BAT000 Py AT LB RIS 4 8 1 Sl AT B A5 6 4 VAL, (L2 th T AR08 P 45
P IROC T I B ORI VS, 20 P8 0 P DA S R DM AR B EAT S A7 AL

IARHIgm 2% (it gee) A2 RISCRE, 8L 3A1000 PYEBI#4: B IR 15 vl di
A MHEIR TGS (IR ) SR iEds, EHtie I T Aur R .

8.5 77z i (4]

Load-store fi& 4 AT X BN R Ge 1k BEAT AR K115 M0 o 2 SR — A0 v T A7 B0 468
TN, B AIX L] 4 0] IR AT « 4 S E s U = 2 A RS A 2, i3 1
EEAAPMSHRAKMEER . Ak, BLPHATFIIERZE cache AT LAY/ 11X L8 4iE B 47 K (1)
PERERR R .

Juits 3A1000 45 4 /N Fr 4% cache bk, B4~ 2 cache K/ Ay 1MB, 3 4MB.
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BB AR A VY B AR . et 3A1000 & DDR A AEFEHIRS, 5K MR sk > T
WAFDT IR AEIR o Jeits 3A1000 AR 48 H A7 KB B AL BREGS TARMR Sy ) ke, SRR
1A, N S R PR (R 228, ARHATR T3 T N RS P (P RE o A R AP HE
Tl B 2 1045 T LA 3A1000 AbER 25 S0P HPAH DG 47 o

b5 3A1000 4t T TR 4, FTLLE I load 2| 0 5 & sl A f7- a4 K 7 2R Hs T
F—HHHE Cache. WAMEL 3 5] DSP 51 nI LUK M A7FEL 10 A5 i 31 — 2
Cache "1, HARH 22 T AT

G 1 e I AZ A D AN BRI A DT 1) o HRTER Je s 3A1000 AL PSS K47 it 15 SEIL L
K ok e Ar i, il 4 DD [FINHEA & B KRBT LA L+
180V ) ZEIE

AP ER N B A T R B AR B, SRl PREFHERRID N
Y BEAER T I i R AF AT I A b, TRt mT AN Y il 22 4470 5 Bl i, 3 vl LA BRI sy
AT R IECH o AL AR FF (4N gee 1) packed JEE) Mg A 4 (4%,
WP PRI H A% A AN T TR SR R . A2 3A1000 HRIE R Y
load/store i 470 75 2K, AN AL LR AT EHE I A RZBRSEBL . #ltn, AARDY 55
XFE IR — A7 (DU Sk Bish, migfE REURME R W RZFEILTA
A BEES I A BE S AR AME S5 o DRI A T X S 05 £ EARCRA RS A 1 B vl e 1R
1K o G BES B ACRL AR ER DN IX L6 2 K K F5 1) o IS 6 28 1 e Al HH RO bt A B B A 2 A7 At o

8.6 HAthZ =

BT 7 s A7 s o ) O32 ABIL JUTTR T 16 N4 AT T, H2 JEits 3A1000
LT 32 > 64 fHVFE R AT ALY, fEH N32 Bl N64 ABI ) T RAEALBLAS Tk fE .

FEFIPEREVE Bt o T2t S3A1000 [KI1E REVH it nl AMIR IR I RE P I SE N PERES A 2 1%
S AATIT B T LLE R 70 Bk A a5 SRR SO 4GS .
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